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CATECHISM OF THE LOCOMOTIVE. 
By M. N. Forney, Mechanical Engineer, 
PART XII. 


ADHESION AND TRACTION. 

Question 299. What is meant by the ‘‘ adhesion” of a loco- 
molive ? 

Answer, It is the resistance which prevents or opposes the 
slipping of the driving-wheels on the rails, and is due to the 
friction of the former on the latter. 

Question 300, On what does the amount of this friction de- 
pend ? 

Answer. Like all friction it depends upon the weight or 
pressure of the surfaces in contact, and consequently upon the 
load whic: rests on each wheel, It also depends upon the 
condition of the rails, and probably to some extent upon the 
material of which they and the tires on the wheels are made. 

Question 301. How muoh force is required to make the 
driving-wheels of a locomotive slip on an ordinary railroad 
track ? 

Answer. The force required to make them slip will, as al- 
ready stated, vary very much with ‘the condition of the rails. 
If they are quite dry and clean it will require a force equal to 
about one-fourth the weight ou the wheels. That is, suppos- 








were only half the diameter, or 2%; feet, then their circum- at @ in the direction of b. But the pressure on the cylinder- 
ference would be 7.85 feet and the tractive power would be | head pulls against the axle @ in the direction c with a force of 
80,400 sail 10,000, so that the excess of strain in the direction b will be 

q eo pe . equal to 10,000—6,666=3,333 pounds. It we regard B as the 

or double what it was before. It will be seen, then, that the | fulcrum, the calculation is exactly the same, as 10,000 pounds 

tractive force of a locomotive is dependent upon (1) the | ®* 2 exertsa force at @ equal to 

average steam pressure in the cylinders, (2) the area, (3) the saesexs 

stroke of the piston, and (4) the diameter of the driving 





6,666 pounds, 


wheels. and the difference between it and the pressure exerted by the 
QuESTION 303. How is the tractive power of a locomotive cal- | strain against the front cylinder-head is the force which urges 
culated ? 


the axle and with it the locomotive forward. 

Answer. BY MULTIPLYING TOGETHER THE AREA OF 1HE It will be seen, then, that it is immaterial which point is re- 
PISTON IN SQUARE INCHES, THE AVERAGE STEAM PRESSURE IN | garded as the fulcrum, as the result of the calculations is éx- 
POUNDS PER SQUARE INCH ON THE PISTON DURING THE WHOLE | actly the same. 


STROKE, AND FOUR TIMES THE LENGTH OF THE STROKE OF THE| It must not, however, be hastily supposed from what has 


PISTON,* AND DIVIDING THE PRODUCT BY THE CIRCUMFERENCE | been said that the total pressure against the axle can be 





ing we have a wheel, A B, fig. 192, attached to a frame which | 





is fastened so that it cannot move, and that the wheel is 
loaded with say 14,000 pounds, if now a rope or chain could be 
attache” at a point, B, exactly at .he tread of the wheel, and 
carried over a pulley, O, then it would require a weight, D, of 
shout 2,500 pounds a:tached to the end of the rope to make 
the wheel slip. If the rails were sanded, the adhesion would 
be somewhat greater, and if they were wet or muddy or 
greasy, considerably less. For ordinary circumstances the 
adhesion may safely be assumed to be one-fifth of the weight of 
the driving-wheels. Of course the total weight on all the 
driving-wheels must be taken in calculating the adhesion. 
Thus, if a locomotive has four driving-wheels and each one of 
them bears a load of 10,000 pounds, then the total weight on 
the driving-wheels, or adhesive weight, as it is called, will be 
10,000 x 4 = 40,000 pounds, and the adhesion will be 
40,000 





8,000 pounds. 
5 


igus 302. What is meant by the tractive power of a loco- 
motive ? 

Answer, It is the force exerted by the piston on the wheels 
Mt their points of contact with the rails, which therefore tends 
bo move the locomotive and draw the load attached to it. 
Thus in fig. 192 if the wheel A B, was made to revolve with a 
force which would just raise the weight D, the tractive power 
of that wheel would be 2,500 pounds, and if the engine had 
four such driving wheels its tot.l tractive power would be 
1,500 4=10, 000 pounds. 

The tractive power is of course due to the pressure of steam 
a piston, and therefore its amount is dependent upon the 

"rage steam pressure in the cylinder, on the area of the 
— also on the distance through which the pressure is 
i ee 9 OF, in other words, on the stroke of the piston. Thus 
pe si a cylinder 16 inches in diameter and two feet stroke 
then gi steam pressure of 50 pounds per square inch, 
res o area of such a piston would be 201 square inches, 
and as a pressure on it would be 201X50=10,050 pounds, 
ballon of ‘ piston moves through fuur feet during one revo- 
ha ~ wheels, the number of foot-pounds of energy ex- 
pee te would be 10,050 4=40,200, and for the two cylin- 
Now if oo double that amount, or 80,400 foot-pounds. 
eumnterene Tiving-wheels are five feet in diameter, their cir- 
would cae = be 15.7 feet, and therefore the locomotive 
it the vated at distance on the rails during one revolution, 

do not slip. The 80,400 foot-pounds of energy is 


erefore 
erty ore exerted through a distance of 15.7 feet, and there- 


80,400 





= 5,121 pounds= 
15.7 


the for 
Cé exerted through each foot that the circumference of 





Whee! : 
eel revolves and the locomotive moves, Ifthe wheels 





OF THE WHEEL. The result will be the tractive power exerted 
in pounds. The adhesion must of course always exceed the 
tractive force, otherwise the wheels will slip. 

Question 304. How is the locomotive made to advance by 
causing the wheels to revolve ? 

Answer, The pressure of steam in the cylinders is exerted 
in one direction against the piston, and inthe opposite direc- 
tion against the cylinder head, as shown in fig. 192, in which 
the steam is represented by the dotted shading in the back end 
ol the cylinder, and the direction of the pressure by the darts 


8,8. The pressure against the piston is communicated by the | 


connecting-rod to the crank-pin Z, and that on the cylinder- 
head is carried to the axle by the frame F F’, and the direc- 
tion of the two forces isindicated by the two darts, a and b. 
We may now regard the spokes of the wheels as acting as 
levers, and assume that the fulcrum is either at the center @’ 
of the axle, or at B, the point of contact of the wheel with the 
rail.t We will assume that it is at the center @’ of the axle, 
and for the sake of even figures that the wheel is six fect in 


diameter and cyliniers have two feet stroke. 


We will also 
suppose that the engino is supported so that the wheels do 
not touch the rails, and that a chain or rope passing over a 
pulley (is attached to the wheels at Band with a weight at D. 
We now havea force, a, of 10,000 pounds exerted on the crank- 
pin XZ’, which would be balanced by 

10,0001 


=¥,333 pounds, 


3 
at B. In other words, it would require 3,383 pounds sus- 
pended from the chain at D to resist the strain at Z. But when 
this is the case, the pressure at the fulcrum, or on the axle in 
the direction of the dart c, is 10,000 + 3,333 = 13,333 pounds. 
‘As the pressure against the axle in the opposite direction, 
b, is only 10,000 pounds, there will be an unbalanced force of 
8,333 pounds acting in the direction of the dart c, and tending 
to move it that way. As the axle is attached to the locomotive 
frame, this force will of course have a tendency to move the 
whole machine, and is really the tractive force of the engine. 
If, on the other hand, we regard the point of contact B ot 
the wheel with the rail asa fulcrum, we have a force of 10,000 
pounds acting against a lever, LGB, four teet long. #here 
wculd therefore be a force, c, of 


10,000 X 4 
-—==13,833 pounds 





exerted at G’, and as the pressure in the direction of the dart 
b is only 10,000, there would be an unbalanced strain of 13,333 
—10,000=8,833 pounds acting against the axle inthe direction 
@ the dart c, or, in other words, there is 3,333 pounds more of 
force pulling the axle forward than there is pushing it back- 
"aihen the crank-pin is below the axle, in the position shown 
in fig. 193, then if the center of the axle is regarded as the ful- 
crum we have a pressure of 10,000 pounds pushing against the 
front cylinder-head, which is transferred to the axle by the 
frames, and acts in the direction of the dart c, and we also 
have a pressure against the crank-pin EH in the direction of 
the dart a. Now 10,000 pounds at ¥ would exert a force of 


10,0001 
-— 3,333 pounds 





3 
at Band 
10,000 2 
—— -— == 6,666 pounds 
3 
*This length may be taken in feet, inches or any other measure, 
but in making the calculation the circumference of the wheel must be 
taken in the same measure as the stroke of the piston. 
1The qustion whether the center of the axle or the point of con- 
tact with the rail is the fulcrum of the lever in this case has been the 
subject of much animated discussion and contention. A; the word 
JSulcrum means *‘ # point about which a lever moves,” it is believed 
that the dispute is due simply toa difference in the meaning as- 
signed to the word fulcrum. If we regard the fulcrum as the point 
which is fixed in relation to the locomotive, then it is at the center of 
the axle, but if we refer it to the surface of the eurth, then it is at the 
top of the rail. 


greater than its resistance to the pressure. As soon as the 
one exceeds the other it will move. But supposing that it 
requires a force equal to 3,333 pounds to draw a train coupled 
to the engine, as soon as the difference between the force 
exerted against the axle by the piston to move it forward and 
that which presses it back exceeds 8,383 pounds, the locomo- 
tive will move the train. If it continues to exceed it the 
speed of the train will be accelerated and thus the resistance 
| which holds the engine back and that which pushes it forward 
| will always be equal. 
| Quxsrion 305. Does the fact that the piston is working from 
the end of a longer lever, E G@' B, fig. 192, when the crank-pin is 
above the arch enable the locomotive to start a heavier train than 
when the crank-pin is below the axle and the piston is working 
| against a shorter lever, G E B, fig. 198? 
Answer. No; because, as has already been shown, the 
| pressure against the axle is the same in both cases. It is in 
| fact only during the forward stroke that the pressure on the 
crank-pin moves the engine forward, The forward pressure 





which is exerted against the axle by the crank-pin is then 
greater thon that exerted against it in the opposite direction 
by the cylinder-head and frames. It is this excess of crank- 
pressure which moves the engine and is.the tractive force 
during the forward stroke. During the backward stroke the 
piston is pushing the axle backward, and the pressure against 
the front cylinder-head is pulling it forward, The latter then 
exceeds the former, and the difference between the two is the 
force which moves the engine forward. As has been shown, 
this difference is the same in both positions of the crank, and 
therefore the locomotive cannot from this cause pull more 
when the crank is above the axle than when it is below. 





PART XIII. 


INTERNAL DISTURBING FORCES IN THE LOCOMOTIVE, 

Question 306. 
a locomotive ? 

Answer. They are: 1, the momentum of the parts which 
have a reciprocating motion; 2, those due to the vary- 
ing pressure of the steam in the cylinder-heads ; 3, those 
caused by the thrust of the connecting rods against the 
guide bars ; and, 4, those produced by unbalanced revolving 
parts. 

Question 307. How can the effects of these disturbing forces 
be neutralized ? 

Answer, By putting counterweights, A, A, fig. 161, in the 
driving wheels opposite the crank pins. The motion of these 
will then be in the reverse direction to that of the weight of 
the parts attached to the crank pins, and the motion of the 
one will thus to%ome extent, at least, neutralize the disturb- 
ing influence of the other. 

Question 308. Can the weight of these counterweights be cal- 
culated for any locomotive ? 

Answer, It can probably be calculated, but it is an exceed- 
ingly complicated problem, and one about which there is 
much difference of opinion. The difficulty is also increased 
by the fact that while counterweights may be heavy enough 
for one specd, they may be too heavy or too light for a slower 
or faster speed, and quite disproportioned when the engine is 
not working steam. The following rules are given in “Clark's 
Railway Machinery,” and are perhaps sufficiently close to find 
a first approximation to the requisite position and weight of 
the counterweights ; but the final adjustment should be made 
by trial. This can be done hy suspending the locomotive by 
chains attached to the four corners of its frame, and setting 
the machinery in motion at the speed it is intended to run. 
By attaching a pencil to one or to each of the four corners of 


What are the internal disturbing forces in 





the frame, and arranging it so that it will mark on a horizon- 
tal fixed card, a diagram will be drawn, beinz usually an oval, 
which will show the amount and form of the oscillations. The 
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counterweights can then be adjusted so that the diagram 
drawn by the pencil is reduced to the least possible size. 
When the adjustment is successful, the diameter of the dia- 
gram is reduced to about 1-16 of an inch.{ Another and sim- 
pler, but less accurate, way is to place a pail or other vessel 
filled with water on the front of the engine and running the 
loc motive on a smooth track at a high speed, and adjusting 
the counterweights so that the least amount of water will be 
spilled, 

Question 309. How can the center of gravity of a counter- 








weight in one segment be found? 





Answer, BY CUTTING A WOODEN TEMPLET OF UNIFORM 1HICK- 
NESS TO THE FORM OF THE SURFACE, AND FREELY SUSPENDING IT 
BY ONE OF THE CORNERS, @, AS IN FIG, 194; A PLUMMET-LINE, 
P a, DROPPED FROM THE SAME POINT OF SUSPENSION IN FRON'T 
OF THE TEMPLET WILL INTERSECT THE CENTER LINE b c AT THE 
CENTER OF GRAVITY 0, 

Quzstion 310. How can the center of gravity of a counter- 
weight in three segments be found ? 

Answer, FIND THE CENTER OF GRAVITY (', FIG. 195, or OnE 
OF THE COUNTERWEIGHTS, AS ABOVE; THROUGH C STRIKE AN 
ARO FROM THE CENTER, @, OF THE WHEEL, AND CROSSING THE 
CENTER LINES OF THE OTHER SEGMENTS AT THYIR CENTERS, (’, 
0”; praw O' O" mextinea A Bat D, AND sET OFF D EZ, onz- 
THIRD OF THE INTERVAL DC. TuHen 2 18 THE COMMON CENTER 
OF GRAVITY OF THE THREE SEGMENTS. 





Qurstion 811. How can the center of gravity of a counter- 
weight in two segments be found ? 

Answer, This is required when the crank is opposite to a 
spoke, as in fig. 196. Fup THE CENTER OF GRAVITY, C, OF ONE 
SEGMENT AS BEFORE, AND BY AN ARO FIND THE OTHER CENTER C''; 
praw C@ O', ocurrinae A B at PD, THE COMMON CENTER OF 
GRAVITY. 

Question 312. How can the center of gravity of a counter- 
weight in four segments be found ? 

Answer. FinD, AS BEFORE, THE CENTERS 0, 0’, (”', 0’, 
Fic. 197, OF THE SEGMENTS; DRAW C" C’ anp OC’ O, currine 
THE LINE A B; BISECT THE INTERVAL 80 INCLOBED AT JE FOR 
SHE COMMON CENTER OF GRAVITY. 


Question 313. How 8 the counterweight for outside-cylinder 
engines with a single pair of driving-wheels calculated ? 

Answer, Find THE TOTAL WEIGHT, IN POUNDS, OF THE RE- 
VOLVING AND RECIPROCATING MASSES FOR ONE SIDE, NAMELY, 
THE PISTON AND APPENDAGES, CONNECTING-ROD, CRANK-PIN AND 
CRANK-PIY BOSS ; MULTIPLY BY THE LENGTH OF CRANK IN INCHES, 
AND DIVIDE BY THE DISTANCE IN INCHES OF THE CENTER OF GRAY- 
ITY OF THE SPACE TO BE OCCUPIED BY THE COUNTERWEIGHT. 
THE RESULT IS THE COUNTERWEIGHT IN POUNDS, TO BE PLACED 
EXACTLY OPPOSITE TO THE CRANK. 

Question 314. How is the counterweight for outside-cylinder 
engines with coupled driving-wheels calculated ? 

Answer. FIND THE SEPARATE REVOLVING WEIGHTS, IN POUNDS, 
OF CRANK-PIN, CRANK-PIN BOSS, COUPLING-RODS AND CONNECT- 
ING-ROD, FOR EACH WHEEL, ALSO THE RECIPROCATING WEIGHT OF 
THE PISTON AND APPENDAGES, AND HALF THE CONNECTING-ROD ; 
DIVIDE THE RECIPROCATING WEIGHT EQUALLY BETWEEN THE 
COUPLED WHEELS, AND ADD THE PART, SO ALLOTTED, TO THE 
REVOLVING WEIGHT ON EACH WHEEL THE SUMS 80 OBTAINED 
ARE THE WEIGHTS TO BE BALANCED AT THE SEVERAL WHEELS, 
FOR WHICH THE NECESSARY COUNTERWEIGHT MAY BE FOUND BY 
THE PRECEDING RULE. 

Question 315. How are the counterweights constructed ? 

Answer. They are usually made of cast iron, so az to fill or 


partly fill the spaces between the spokes of the wheel, as |' 


shown at A Ain fig. 161. Each of the segments consists of 





+ Rankine’s Treatise on the Steam Engine. 


two pieces, one of which is put in from the outside of the 
wheel and the other from the inside, The two are then bolted 
together with bolts, which are shown in the above figure. In 
some cases the counterweights are cast solid with the wheels, 
and in others they are cast with the wheels but made hollow 
and the space inside is filled with lead, which is poured in 
when melted. Some locomotive builders make the rims and 
spokes of the wheels hollow and fill them with lead oppo- 
site to the crank-pins. It is difficult, however, to get the 
required weight in such wheels unless they are of large diam- 
eter. 


Fig. 161. 


Question 316. What effect has the straan on the draw-bar, 
when the engine is pulling a load, upon the distribution of the 
weight in the wheels ? 

Answer, It has the effect of pulling the back end of the 
engine down, and, as it is balanced on the fulcra of the equal- 
izing levers, it at the same time lifts up the front end. In 
this way the harder a locomotive is pulling the greater will be 
the weight which is thrown on the driving-wheels, and that 


on the truck will be correspondingly dimivished. The higher 
the draw-bar is above the rails the greater will be the tenden- 
cy to pull the engine down behind and up in front. 





PART XIV. 
MISCELLANEOUS. 
Question 817. What is the sand-boz, V, V, figs. 40 and 41,§ 
Jor, and how is it constructed ? 


Answer. It is intended to carry a supply of dry sand, which 
is scattered on the rails in front of the driving wheels when 
the latter are liable to slip. This is done by two pipes, e’, e’, 
fig. 40, one on each side of the engine. They lead from the 
sand-box to within a few inches of the rail. At the upper end 
and inside the sand-box they each have a valve which is op- 
erated by a lever which is connected to the cab by a rod which 
enables the locomotive runner to open or close the valve at 
pleasure. 

The sand-box is usually made of sheet iron with an iron base 
and top of a more or less ornamental design. It also has an 
opening on top through which the sand is supplied to the box. 








§ Published in the Gazerre of June 27. 











his opening has a loose cover to exclude rain and dirt from 
the sand. The sand-box is usually located on top of the boiler 
in front of the front driving wheeis. 

Question 318. What is the bell, U, U, for ? 

Answer. It is used for giving signals of the starting or ap- 
proach of the engine. It also is located on top of the boiler 
and is usually hung on a cast iron frame and rung with a Tope 
connecting it with the cab. 

Question 319. What is the weight of an ordinary locomotive 
bell ? 

Answer. From 50 to 100 pounds. 





Question 320. What is a locomotive head-light ? 

Answer, It is a large lamp, 7, 7, figs. 40 and 41, placed in 
front of the locomotive to signal its approach at night and 
also to illuminate the track for the locomotive runner. 

Question 321. How is a head-light constructed ? 

Answer, The lamp has what is called an Argand burner; 
that is, a burner with a circular wick, through the center of 
which a current of air circulates, which thus supplies the 
flame with a larger quantity of air than is possible it the latter 
can come in contact with the former only from the outside, 
The result is that the combustion is much more brilliant than 
with ordinary burners. In order to throw all the light on the 
track the burner is placed inside of a concave reflector, a bc, 
fig. 198, which is of a parabolic form. One of the peculiarities 
of this form of reflector is that if a light is placed in its focus 








Sf the rays will be reflected from its surface in parallel lines. 
Thus let a b c, fig. 198, represent a section of such a reflec- 
tor. Now, if a light be placed in the focus f the rays will 
strike against the reflector, be thrown in the direction of the 
dotted lines f iz, f 22....f 92, &c., and thus be thrown 
directly in front of the engine. The reflectors are usually 
made of copper and plated with silver. P 

The lamps and reflectors for head-lights are inclosed in & 
rectangular case which is supported on two brackets bolted to 
the front of the smoke box. On these brackets a wooden shelf 
is fastened on which the head-light rests. 

Question 322, What are the running-boards and hand 
rails ? 
© Answer. The running-boards are planks, é i, fig. 40, placed 
on each side of the boiler to enable the locomotive runner or 
fireman to go from the cab to the front end of the engine when 
it is running. The hand rails, m’m’ m’, are brass or 14 
pipes attached to the top of the bviler and extending from ql d 
cab to the smoke-box and are placed there, as their name in 
dicates to support or for a nand-hold for persons on the run- 
ning board. 

Question 823. What provision is made for removing es 
such as cattle or fallen rocks, which are in front of locomotives, 

rom the track ? 

i Answer. What is called a cow-catcher or pilot, 5, figs. 40 - 
41, is attached te the front of the locomotive. This is meer 
made of wood, and consists of a triangular frame at the e re 
which is supported about four inches above the tops o 


: tion 
rails. Straight pieces of wood of about 2% x 4 inches ere 
are fastened to this frame and also to a horizontal piece ed in 


is bolted to the bumper timber Z’. These pieces — : 
this way and only a few inches apart give to the — ail 
peculiar curved form somewhat resembling that of t ‘ pon 
board of a plow, which is very well adapted for wean | 
any obstacles from the track. Sometimes these pee 
placed horizontally instead of being inclined up ry ie 
Cow-catchers are also in some cases made of “a vaste 
or angle iron. They are always bolted securely to hed to 6 
timber and strengthened by strong iron braces attac ; 
bottom frame at the front and back. These braces ar 
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fastened at the other end to the bumper timber, but are some- 
times attached to the bed-plates of the cylinder. 

There is also usually a strong pushing-bar attached with a 
polt and hinged joint to the bumper-timber. This is shown in 
fig. 41and42 inthe position it occupies when not in use. It 
js used in pushing cars, as very often there is not room for the 
pilot under the end of the car. In using itis raised up and 
the front end is then coupled to the draw-head of the car. 

Question 324. Whatis the foot-board or foot-plate of a loco- 
motive ? 

Answer. It is a wrought or cast iron plate which extends 
across and rests upon the two frames at the back part of the 
locomotive and behind the boiler, and on which the locomo- 
tive runner and fireman stand. It also unites the two frames 
yery securely, and furnishes an attachment for the draw-bar. 
The footboard is often made much heavier than is necessary 
for strength, in order to increase the weight, and thus the ad- 
hesion, on the driving wheels. It is a fact often not suspected 
that any weight placed on the back end of an ordinary locomo- 
tive will increase the Joad on the driving wheels by an amount 
considerably greater than that of the weight itself. The rea- 
snot this is that the locomotive rests on the center of the 
truck and the centers of the equalizers, and therefore the 
weight, if applied to the back end of the engine, gains consid- 
erable leverage. This will be clear if we take a beam, A B, 
and rest it on two supports, m and n, fig. 199. If now we put 
aweight Won the end, overhanging the point of support, the 
weight which will rest on n will be equal to that of W multi- 
plied by its distance C from mand divided by the distance D 
between mand». Thus if a footboard weighs 1,000 
pounds, and its center of gravity is 54% feet behind the center 
of the equalizer, and the latter 14 feet from the center of the 
truck, then the weight thrown on the driving wheels will be 


gL 

equal to el . i 90 1,393 pounds. The same thing is of 
course true of any other weight placed on the back end of the 
engine. 

Question 325. What are the ‘‘ wheel-guards” of a locomotive ? 

Answer. They are sheet-iron covers over the upper haif of 
the periphery or tread of the wheels, and are placed there to 
protect the engine from the dirt and mud which adhere to the 
wheels and are then thrown off on the machinery by the cen- 
trifagal force. 

Question 326. What are ‘‘ check” or “* safety chains ?” 

Answer, There are two kinds of such chains, the one at- 
tached to the trucks and frames of the locomotive and the 
tender. The object of these chains is to protect the trucks 
from turning around and getting crosswise of the track if the 
trucks should leave the rails. The other kind of safety chains 
connects the engine to the§tender, so that, in case the draw- 
bar or coupling pins should break, the two will not separate. 
Great care should be exercised to attach these chains so as to 
be strong enough to resist the strains to which they will be 
subjected in case the trucks run off the track. The grussest 
carelessness and ignorance are often shown in the construction 
of these parts. 








ANNUAL REPORTS. 


Chicago, Milwaukee & St. Paul. 


The report of this one amyl for the year 1873 (when its 
legal name was “‘ Milwaukee & St. Paul, not having been 
changed till February last) gives the following information: 


The company owns the following lines of road: 





Miles. 
OW MMWAGNOD Ss 04 sic 6 00sceessscseccccvescs esos peneenssas 85 
Milwaukee to St. Paul, via La Crogse.......secee coocrecesscees 324 
Wilwaukee to St. Paul, via Prairie du Chien ..............000- «5 
Milwaukee to Portage City, via Horicom..........sceees .sseeee 96 


North Milwaukee to Schwartaburg .. 
Horicon to Berlin and Winneconne 
Watertown to Madison ... 
Milton to Monroe 
Caltnar to Algona, Iowa... 
Conover to Decorah, Iowa 
Austin, Minn., to Mason City, lowa 
Mendota » Mianespolie, Minn 

Glencoe, Minn 
Sebula to Marion, Lowa 








Fe CO ee wwe r eee eeeeeeeereeeseeees 


SRR eee eee ORO R EEE OOH EEE Eee EEES 


socccecee 1,399 


With these lines were 182 miles of sidings and eecond tracks. 
‘ ere Was an incresse in length of 110 miles, or 8% per cent., 
uring the year. The average mileage worked during the 
year Was 1,384, 


mney at the close of the year owned the following 


Total miles owned by the company.......... 


i sabi6s. cdbecessiccsncdsecion 198 or1to 7.07 miles 
Ra eae 64orlto 21.85 * 
Md-Class coaches..........cceccscsceseees S2orlto 43.70 “ 

bChbcdd ae tesepsdbecdene veee-ce ll or 1 t0 127,20“ 

Beet , mail and express cara...........++++ 67 orlto 24.54 “ 

= hy mcg CADOOSE CAFS... cccccccecece 2,984orlto 0.48 “ 
iiss: uéscustbbeobabncoents 5 . 
Boarding es 67lorlto 2.09 


Poe erecccccccc ce lcess oeceeceoe 2orlto 700.00 “ 


Besides this ; . 
. property the company owns $2,001,000 (a ma- 
yerity) - the Western Union Railroad Company’s shares, 
and citi ave cost it $1,500,750, and bonds of sundry railroads 
cities which are inventoried at $183,771. 
property is represented by: 


Races 


$8,774 per mile..............+.0+. $12,274,483 
Common ($11,007 per mile)................. 15,399,261 
—————-. $27,673,744 





26,281,610 


antes debt per mile $18,786) —_—_—_—_ 
Otal ($38,567 per mile).............s000s + eee +0+$53,855,366 


mang terest charge on the funded debt during the year 
the year ae. some of the bonds having been issued during 


The not bearing imterest during the whole of it. 
$7 200 me interest as indicated by the whole table will be 
the cost of tn oratthe rateof $1,353 per mile. Subtracting 
tlock and bonds ete Caine ear from the ly of 

» the remainder is at the rate of r 
mile ofroad owned by the company. _ 


The work of the year consists of the following : 


a Expenses 
No. Miles. per Mile. r Mile. 
Passenger train mileage...... ++ ++-1,852.256 $1.37 * 1,39 
Freight train mileage.............. 3,376,299 1.90 } $1. 
Service train mileage.............. 477,333 
Passengers carried one mile............. Oc cccevccccccccces 52,252,558 
Tons of freight carried one mile........... eankscoesbeandba 257,688,592 
The receipts and expenges for two years were: 

Ms $4 i. 1873, C! * 
Preight............ 566,991.24 $6,421,369. 24 1,854,378.00 
Passengers......-... 1,775, 714.84 Tesvieces 81,481.59 
Miscellaneous ...... 615,065.10 767,557.90 152,492.80 





AED. noccces. $6,957,771.18 





To’ $9,046,123.57 2,088,352.39 
Working expenses.. 4,695,615 97 6,594,560.33 yer} 
Net earnings. $2,262, 155,21 $2,451,563.24 ~ $189,408.03 


This shows an increase of 30 per cent. in gross earnings, 40.4 
ed cent. in working expenses, and 8.4 per cont. in net earn- 
ngs. The working expenses were 73 per cent. of the receipts, 
against 67 4 per cent. in 1872, The expenditures include 
$1,600,052 called + extraordinary,” in 1873, against $584,339 for 
the same items the previous year ; $1,408,460 of this was for re- 
newals of track, amour ting to 68 miles of steel rails and about 
65 of new iron. This, however, is iess than 10 per cent. of the 
mileage of the company, and robably would not be more than 
the average annual renewal (of iron) necessary, if so large a 
oe we of the company’s lines were not new. More than 
a Ryd ae ae, tee have been completed but a 
ave no 
considerable renewals of rails Bn ~ — Ontarians 
ee were also expenditures for’ new construction, not 
charged to working expenses, amounting to $1,330,803.63, 
$522,000 of which was for additions to rolling stock. 

In the folowing summary of results by divisions, which 
forms one of the most interesting and valuable parts of the 
weoert, the Chicago & Milwaukee Division includes only the 

e between the places named, the La Crosse Division the 196 
miles from Milwaukee to La Crosse and the 37 from Watertown 
» Madison, the River Division the 128 miles from La Crescent 
om. vaul, the Prairie du Chien Division the 193 miles from 

ilwaukee to Prairie du Chien with the 42 miles from Milton 
» my ty Wie., the Iowa & Minnesota Division the 212 miles 

‘om Me Gregor, Iowa, (opposite Prairie du Chien) to St. Paul, 
with its branch of 10 miles from Conover northeast to Deco- 
se ewe | mg branch from Austin, Minn., southwest 40 miles 
to ve ity, lowa, and the branch from Mendota, Minn., 
¥~ 9 miles to Minneapolis—in all 271 miles, while the Lowa 
ee Division is the line extending from the last named 
ny ey at Calmar, Iowa, west 126 miles to Algona, the results 

the table as given for the two divisions last named, which 
have a wd miles; the Northern Division includes the 
4 miles from Milwaukee by way of Horicon to Portage City, 

e od miles of the forked brauch of this line from Berlin 
poet a to Berlin and Winneconne, and the 6 miles from 

waukee to Schwartzburg—159 miles in all; the Hastings 
Division is the late Hastings & Dakota Railroad, from the Mis- 
sissippi at Hastings, Minn., westward 75 miles to Glencoe ; 
and the Illinois & iowa Division, which is connected with the 
Milwaukee & St. Paul only through the Western Union Rail- 
road, is the late Sabula, Ackluy & Taisete Railroad, extending 


= — Mississippi at Sabula, Iowa, westward miles to 
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Mi cntdpivopbaeseensactenseineenseense’ 3.64 ** 224 

ar » bpd coeresoceses 3.52 “ 2.80 * 
Oshkosh & Mississippi Railway.............. 3.67 “ 2.88 « 
Madison & Portage Baitroed bedccecd conceeese 4.13 “ 2.54 “ 
Pralete Ge CRIOR. 0600 00. cocccccce-corccccce OD 247 « 
Iowa & Minnesota................ 4.34 “ 2.68 “ 
BOWS © TOD 000 cc ccstevvccescccsacoceses 4.33 “ 208 
Hastings & Dakota...........cccccececeeceees 4.87 “ 3.36 
Tilinois & Towa.......cecccceee sees eee 4.04 “ 3.27 *« 
Total eastward. ..........cceee ceseees 3.67 * 231 
Total westward .......... 0 - ss ceeceeeeeeee o- 881 * 32 * 
Average of all the traffic in both directions... 3.58 “ 2.00 “ 


The net earnings during the year were one-third more than 
the interest on the funded debt, and the surplus, if not other- 
wise expended, would have paid about 5 per cent. on the pre- 
ferred stock, or 244 per cent. on the entire capital stock. 


Western Union Railroad. 

This company, which is controlled by the Chicago, Mi:- 
waukee & St. Paul through the ownership of a majorfty of its 
stock, consists of a line from Racine, Wis., southwestward 192 
mules to a junction with the Chicago, Rock Island & Pacific 
Railroad near Rock Island, a branch from Elkhorn, 41 miles 
west of Racine, northward 164% miles to Eagle, connectin 
with the Prairie du Chien line of the Chica 0, Milwaukee 
St. Paul, and a branch 44% miles long from Watertown, Ill., to 
Hampton Coal Mines—a total of 212% miles. Ten miles at 
the southwestern end, from Port Byron, Ill, to Kock Island 
Junction, was bought from the Chicago Rock Island & Pacific 
Company in 1873, having been worked on a lease previously 
and the Leanch to Hampton Coal Mines was built during that 
year, so the mileage owned is 14% miles greater than in 1872 
and the mileage worked 44% miles yy Its soulag stock 
at the close of the year consisted of : 30 locomo‘ives, 11 first- 
class coaches, 1 sleeping car, 1 busivess car, 3 baggage, mail 
and express, 9 baggage and second-class combined, 372 box 
freight and caboose, 64 stock, 33 flat and 48 coal cars, 1 derrick 
and 1 pile-driver car. 


This property is represented by 


Stock ($18,801 per mile) ....... bow 100900se09eneseoeenens £4,000,000 
First-mortgage bonds ($16,451 per mile)..........+.. 1onnes 3,500,000 
Total ($35,252 per mile). ....... 60sec eeeeeeeeeeseeeens $7,500, 00 


During the year 1873 the work done by this road was: 





Passenger-train mileage ..........eeeeceeeeecceseeeeceeneeees 174,784 
Freight-train mileage ....... 66.666 seseeeeeeeeeeeceeececes 58716 
Bervice-train mileage .........cccceeerecseceeeeeeeseeeeeeeene 4P,215 
qT 

Total .... cccccccccesccccccccccccccvcceccces WITTTTTT TT TTT 761,715 
Wome enertel GO WIR. ccc ccccce socce cece cocctecccccoees 41,289,377 
Passengers carried one mile........ csc sceeceeceseeeeees 5,126,767 

The earnings and expenses were for two years: 
1872, 1813, 

From freight........-ssseeesseeeeeseee + 603,098 97 $895,308 86 
FrOM PASBONQETH .....--eecceecceeeees 208,056 56 200,533 72 
From mails, express, etc ...... ssseees 35,955 68 41791 65 
Total earmings....... +6055 .. + $847,111 21 $1,157,684 23 
Working expenses.........00eeee0+ 702,960 18 878,241 37 
Net carmings ........cceceeeeceees $144,151 03 $259,392 86 


There is an increase of 354% per ceut. in gross earnings, 25 
er cent. in working expenses and 80 per cent. in net earn- 
ngs. The latter exceeded the interest on funded debt by 
about $62,000, which is about 144 per cent. on the stock. The 
earnings per mile were $5,347 in 1873 and $4,063 in 1872, the 
increase being 314% per cent. The receipts per ton per mile 
were 2.08 pom J on eastward and 2.42 on westward freight, the 
average being 2.17 cents. The reccipts per passenger mile 
were 3.89 cents eastward, 3.94 westward and 3.91 on the ave- 
rage. The earnings per train-mile were $1.69 for freight and 
$1.28 for passengers, the average expense for all being $1.25. 
The propurtion of exvenses to earnings was 77 per cent. 








PERSONAL. 





—Governor Tod R. Caldwell, of North Carolina, who died 
recently, was for several years, {rom 1865 to 1868, we believe, 
President of the North Carolina Railroad Company. 


—Col H. D. Whitcomb, late Chief Engineer of the Chesa- 

ke & Ohio Railroad, and who was recently appointed by 
the President of the United States one of the Commissioners 
on the improvement of the mouth of the Mississippi, has also 
been chosen Chief Engineer of the James River Improvement. 
—Mr. C. G. Mac has resigned his position as Superintend- 
ent of the Paris & Decatur Railroad, and has secured an in- 
terest in an iron foundry at Mattoon, Ill., to which business 
he will devote his time hereafter. 


—Mr. W. A. Wotesbuey has resigned his position as Super- 
intendent of the New Haven, Middletown & Willimantic Rai.- 
road, and will engage in manufacturing in Bridgeport, Conn. 
—It is said that Mr. Henry C. Robinson, of Hartford, d- 
clines to take Mr. Bishop’s place as President of the New 
York, New Haven & Hartford Railroad Company. It has been 
stated that Mr. Bishop intended to resign his position on ac- 
count of his advancing age. It is true that he is not a young 
man, but his recent argument before the Connecticut Legis. 
lative Committee in the Parallel Railroad case, and his general 
conduct of that case, show that he has a store of energy and 
acuteness left which many younger men might be thanktul 
for. 


—Mr. R. G. Hervey, of Terre Haute, Ind., President of the 
Paris & Decatur Railroad Company. had his collar bone 
broken by acollision on the Erie Railway near Canaseraga, N. 
Y., July 18, the car in which he was being completely wrecked, 
Mr. Nathaniel Van Horn. of — Southeastern Agent 
of the Erie, had a leg and an arm broken at the same time and 
is reported to be in a critical condition. 

- Mr. Elijah L. Watson, Assistant Superintendent of the 
Concord Railroad, died suddenly of paralysis, July 17. 





THE SCRAP HEAP. 


The Rome (N. Y.) Iron Works are now running night and 
day with a force of 150men. The works comprise a rail-mill, 
200 by 120 feet, with two trains of rolls and an enjzine of 400 
horse power; a puddling mill 200 by 75 feet with a 350-horse 
engine; and a machine shop with a 50-horse engine, The 
capacity of the rail mill is 20,000 tons of new rails annually. 

contract has just been awarded the Baltimore Bridge Com- 
pany to build two iron bridges for the Lima & Huacho Rail- 
in Peru, each to be of two spans and cach span 60 feet 


long. 

The Milwaukee (Wis.) Sentinel says: “The Derere Car- 
works have just received an order for the construction of 50 
box cars for the St. Paul Railway, and an order for cars from 
the North Wisconsin Railroad.” : 

The Jackson & Sharp Company at Wilmington, Del., has 
been building some passenger cars for the Lehigh Valley Rail- 





E #2 >>» & pp ys ee 
Paitin afi Gi 
Be gn co dg 8 58 42 E abe 
tslee gab b. iu TE Ge E ase 
q¢e5 :" oa 
ig lty 7 22 fg ie BE $8 12 
syleh Pix [2 iF ag SRP BSE 
Givi baa be 
a Peg Seg re: UE 
Bik 3 fe ig ig fe iP EB: 
sel PUP Bear i ig: 
Rei: : BiB im Pe dio: Bi: 
4 ee St a 
ee OB 
ef|e/e|. |e | | Jeosl | | Bel. 
eaezieleels |. | /g8!e| ons i 
Sijael?igel* 15 [ool ee/8\ eee] Fe 
BB) 2] #| es| aa}e| | F 
ee) Flee le le | ue] Bee) Bee| f 
eel*i ssl" la |eni 8818) 388) 8 
Blae| Sl esl2 aE | | 
plEg\E/eel? |= | e/eslel neal # 
E|88 #)23\"° 15 | gel B81 81 8281 | 
e|8)-.18 - | 
€).2/8| 38! e@le| a! gf | 
F/58/ =) 3/2 |e oe] £2) 2) 228) Be 
oe s\* |e | 35/88/2188! ‘¢ | 
g aa | | wed iy 
B) | 2|e8|% at pee |g 
glSelg|€2/2 |= | «| 22/3) sé8 Fig 
g 82 a : Se)" | | 218812) 828) 5 |* 
vi..le Z 
lee! ©| Ss #8 
Sl2e)2ice\2 |» | 1 3318 e85 : 
glaslFice\* | |eelgalglegel 
El: .|alee|5 , ly & 
a|i IE|s#/% |x | 9! 88/8] ous of 
g)=itlssié le |e 82/8) 3881" 3 | 
: | S| 28|5 : wes | 
SP S/El ele |e | | 88] Bl see! GE | 
jjslflesi* |e |esiSeiel gael © 
5 |S] $| ss|2 8) Bo] on| F | 
s|sa\e\ee|% |» | 2] 8] 28) 382) FF 
_Eleslelsel* |e | 22181 28 Bee 



































rhe revi ts per ton and pe r passenger aiieen tho 
different divisions were: - vil 


Per passenger. Per ton, 
06 cts, 2. 





Divis 01. 
ry & Milwaukee ..... .......06. eesccce 3. 07 cts, 


0000 08 000000 00000e coccdcccccccccece GAR * 2.66 





Tro 

The Pittsburgh & McKeesport Locomotive Works are builc- 
ing @ 16-ton locomotive fur Messrs. Jonep!. Keeling & Co., corl 
merchants of South Side; also a 22-ton locomotive for tle 
Buffalo Valley Railroad. This company has long built care, 
but has only recently commenced the construction of locos 
motives. 
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Editorial Announcements. 


Addresses.— Business letters should be addressed and drafts 
made payable to Tue Rarnoap Gazerre. Communications 
for the attention of the Editors should be addressed Enrroe 
RAILROAD GAZETTE, 


Contrib ations.—Subscribers and others will materially as- 
sist us in making our news accurate and complete if they will 
seni us early information of events which lake under 
their observation, such as changes in railroad officers, organi- 
zations and changes of companies, the letting, progress and 
completion of contracts for new works or iny ant improve- 
ments of ones, @. in the construction of roads 
and machinery and wm their management, partiquiars as to 
the business of railroads, and suggestions as to its improve- 
ment, Discussions of subjects ‘ining to ALL DEPARTMENTS 
of railroad business by men —— acquainted with them 
are especially desired, O, 8 will oblige us by forwarding 
early copies of notices of meetings, elections, appointments, 
nd eohehed.” annual reports, some notice of all of which will 
he shed, 


Advertisements.— We wish it distinclly understood thal we 
will entertain no proposition to publish anything in this your- 
nal for nay, uncaes IN THE ADVERTISING COLUMNS. We give 
in our ed columns OUR OWN qpintone, and those only, 
and in our news columns present only suvh matter as we con- 
sider interesting and important to our readers. Those who 

ish to recommend their inventions, machinery, supplies, 
financial schemes, ete., 10 our readers can do so fully in our 
advertising columns, but it is useless to ask us to recommend 
them rially, either for money or in consideration of adver- 
tising patronage. 











LOCOMOTIVE REPORTS AND PERFORMANCE. 


During the past twenty years the consumption of fuel 
by sea-going steamships has been reduced fully one-half. 
That is, the best class of marine engines of the present 
day consume less than half as much coal as the most im- 
proved and best-constructed engines did twenty years ago. 
The practical effect of this reduced consumption of fuel is 
that many lines can now be run profitably which would, 
without the improved engines, entail a loss to the owners. 
This result has been achieved, not by the intuitions of un- 
tutored firemen, nor evolved out of the inner consciousnesses 
of mechanics, who assume superiority because they don’t 
know what others have learned by hard study, nor has it 
been achieved by any ingenious trick or cunning contriy- 
ance, but it has been the result of patient, careful and in- 
telligent study by the ablest engineers in the world men 
who were neither above nor below using every available 
means, whether it was the infinitessimal calculus to inves- 
tigate the science of steam, a draftsman’s pencil and 
T square to represent their ideas, or handling 
a fireman’s shovel and _ giving instruction in 
the art of using coal economically. Besides these 
and other means which they made use of, they col- 
lected with the utmost care the records of the perform- 
ance of all kinds of engines that came under their obser- 
vation, and made the most careful comparisons of their 
performance. Such engines were, and are still frequently, 
built under contracts to perform certain work with a speci- 
fied consumption of fuel, and before being accepted by the 
purchasers and during their period of probation are man- 
aged by the engineers who built them, or their representa- 
tives. Of course every possible means is then employed 
to produce economical working. The best trained firemen 
are employed, every part of the engine is carefully pro- 
tected from radiation and loss of heat, the boilers are kept 
clean, and every refinement that science and experience 
can suggest is employed to reduce the consumption of 
fuel. 

The result and the means of achieving it have, we think, 
not received the attention which they deserve from rail- 
road managers. On the contrary, the utmost indifference 
is manifested by the great majority of them regarding the 
whole subject. So great is this indifference that on per- 
haps a majority of roads no account whatever is kept of 
the fuel consumed, and usually there is an absolute igno- 
rance of the performance of both the engines and the men 
that ran them. That this condition of things should ex- 
ist,-seems almost incredible, considering the enormous 
pecuniary interests which are involved. To show how 


$$. 





great these interests are, we quote from the last report of 
the Lake Shore & Michigan Southern Railway. The cost 
of operating the locomotives and the percentage which 
each item bears to the whole cost of operating the road is 
given as follows: 
Percentage of 
total cost 

® of operating. 
Enginemen and firemen 6.77 
Repairs of engines and tenders... 
Fuel consumed 
Oil and tallow....... ... 
Waste and rage 


5.82 

11.46 

1.27 

39 

$3,417,624 99 25.71 
This road is managed, we believe, as economically as 
other lines, and as is perhaps possible without adopting 
some unusual means of reducing expenses. As stated be- 
fore, considering the enormous expenditure it seems at 
first sight extraordinary that such means are not employed 
by every railroad company in the country. A little ac- 


1 | quaintance with the conditions under which the affairs of 


railroad companies are conducted will lessen the sur- 
prise; and though it may not incline us to believe that 
‘‘whatever is, is right,” will convince us that there are 
adequate reasons for ‘‘ whatever is.” In the case of rail- 
road companies, the reason for the indifference is, we 
believe, often the want of sufficient capital. The effect of 
this is apparent in ordinary business. Nearly all mer- 
chants can get a reduction of 10 per cent. per annum or 
more on all their purchases by paying cash, and the only 
or chiet reason they don’t do it is that they have not the 
cash. So with railroad companies. An expenditure of 
thousands or millions this year might double or treble 
itself in a few years, but if the thousands or millions are 
not available the company must do the best it can with- 
out. Animmediate expenditure might result in a large 
economy at the end of the year, but if the treasury is 
empty and bills payable falling due each month, they 
must be met even at the expense of unprofitable working. 

Another reason is, that the managers—that is, the 
boards of directors and executive officers, or those who 
control them—are often not interested in the economical 
management of the property entrusted to them. They 
find it more profitable to manipulate the stock or bonds 
for their own private purposes and profit, than to trouble 
about such affairs as locomotive expenses or economical 
management. Officers are then appointed without any 
reference to capacity or skill, but more because they may 
be depended upon to keep silent when to speak aloud 
would interfere with some person’s little game. 

Then, too, it often, and we may say usually, happens 
that all the officers, from the president down, have more 
to do than they can possibly look after, so that their time 
and energies are exhausted in simply keeping things go- 
ing, although they may not go to the best advantage. Re- 
formers on railroads as well as elsewhere have to contend 
with prejudice, selfishness and, what is perhaps more dis- 
couraging, that mental inertia and skepticism which so 
often, and it may perhaps be truthfully said, so certainly 
result from a life devoted exclusively to money-getting 
and money-keeping. It is very singular how incapable 
such men often become of seeing the relations of means to 
ends, and railroad superintendents or master mechanics, in 
proposing to boards of directors to sell old and wasteful 
engines for scrap iron, often find themselves addressing 
incredulous hearers who from confirmed habit are inca- 
pable of relaxing their grasp on what is in their posses- 
sion, or of seeing that thereby they will be profited in the 
end. 

In remedying all evils, the first step is usually to deter- 
mine accurately its extent and nature, and it is of this 
especially that we want to speak here. Of the importance 
of keeping accurate fuel accounts on all railroads we have 
frequently spoken, and although the present locomotive 
reports have no value for purposes of comparison of one 
road with another, yet on the same line they enable the 
master mechanic to tell which of his engines and men are 
doing the best service, and to know when any of them are 
working wastefully. It is, however, we believe, of the ut- 
most importance that some system of keeping locomotive 
reports should be adopted which will show accurately not 
only the cost, but the absolute amount of work done on 
each line, At present in taking up any two reports it is 
impossible to tell how much work has been done by the 
locomotives on each line. The one may have a level road, 
and therefore be able to haul 40 cars, and the other have 
one grade which will make it possible for him to haul only 
20. The one may be straight and the other crooked; one 
may have many short gredes and the other long ones; on 
one the grades and curves may be simultaneous, and on 
the other vice versa. The time on one road may be fast 
and on the other slow, the fuel and water on one line good 
and on. the other very bad, so that those who have given 
most attention to this subject are apt to be the 
most decided in thinking that any system of locomotive 
reports which will be quite accurate and represent the 
actual amount of work performed by locomotives on dif- 
ferent roads is impossible. Now, notwithstanding the 
impression of the supposed insoluble nature of the prob 
lem, we are inclined to believe that its solution is simpler 
than at first sight appears when the complicated elements 








of which it is composed are regarded separately. Although ‘ 
it is perhaps impossible to fully develop a system of pre.” 
paring such accounts without some carefully conducted 
experiments and study of the practical circumstances with — 
which it is surrounded, yet we will venture to suggesta © 
method by which a system might be developed for keeping 
the fuel reports of locomotives which would for all practi. i 
cal purposes be perfectly accurate, and which would eng. © 
ble each railroad company to compare its reports with © 
those of all the rest. The system is simply to reduce al] © 
locomotive service to foot-pounds of work done, a problem 
which at first sight does not appear easy, but it is, we be © 
lieve, less difficult than it appears. A foot-pound, as most ~ 
of our readers doubtless know, is the power required 
to raise one pound one foot high. Now supposing | 
the resistance of a car on a level and straight track to be | 
eight pounds per ton (of 2,000 pounds) at ten miles an” 
hour, and the car weighs 20 tons, then the number of foot 4 
pounds of work performed in pulling that car one mile” 
would be equal to the number of feet in a mile multiplied 7 
by the weight of the. car in tons and the resistance in | 
pounds per ton, or 5,280 x 20x 8=844,800 foot-pounds, If — 
there was an ascending grade of 20 feet per mile, then the © 
resistance would be about 16} pounds per ton, and the 4 
work done would be equal to 5,280x20x16}—1,742,400 © 
foot-pounds. If the car ran 100 miles with an average te | 
sistance as above, then the work done would of course be ~ 
100 times the above, and with an average resistance of 16} f 
tons with a train of 40 cars in running 100 miles there would ~ 
be 6,969,600,000 foot-pounds of work performed. Such © 
figures would of course become unwieldy, showing that 
our unit of measurement—a foot-pound—is too small. We © 
therefore propose the adoption of the ‘‘mile-pound” im ” 
stead, by which we mean the amount of power consumed © 
in raising one pound a mile high or 5,280 pounds one foot — 
high. In running 100 miles then there would be, with © 
our train of 40 cars, 1,320,000 mile-pounds of work per ~ 
formed. But in hauling such a train it is necessary to 
haul the weight of the engine and tender, which | 
will require as much power as an equal amount of | 
weight of cars. Taking the weight of engine and ~ 
tender at 50 tons, there would be 82,590 mile-pounds 7 
of work performed in hauling them over the 100 miles of © 
our hypothetical road, so that in hauling the train referred 
to there would be 1,402,500 mile-pounds of work perforthed — 
in travelling 100 miles. It may be that the mile-pound is — 
too small a unit of measurement, and that the ‘‘mile-ton” 
should be the standard. If that were used, the work done ~ 
in hauling our train would be expressed by 701} mils- 
tons. 

The question then of course naturally comes up, 
How can we determine the amount of power consumed in 
hauling a train over any given road? This could, we 
think, be done experimentally with a properly constructed : 
dynamometer car. If, for example, we had a car which j 
would draw a continuous diagram of the resistance of 8 | 
train of a known weight, while running over the whole ~ 
length of any road, we could from that easily determine 
the average resistance. This once determined could al ig 
ways be used thereafter as a co-efficient in calculating the 
work done on such a line. Thus, suppose it was found 
that the average resistance per ton for hguk~ 
ing a train from New York to Albany over | 
the Hudson River Railroad was 10 pounds per tom 
at the time-card speed, and that over the Harlem 
Railroad, which has heavier grades and sharper curves, it 
was 13 pounds, then evidently there would be 3-10 or ® 
per cent. more work done in hauling a train over the 
Harlem than there would be over the Hudson River Rail- 
road. It would, in fact, only be necessary to determine 
the average resistance on different roads, and keep a ~ 
account of the cars hauled in each train, to determine ~ 
accurately the amount of work done by locomotives 0B a 
each line. There would, of course, be some difference, 3 
owing to the weather and force of the wind, but these o 
during any considerable period, such as a month or & yea, bie 
would average nearly alike. The condition of the track Se 
might also influence the resistance of the trains, but iS 
any material change occurred the average resistance might 
be tested as often as such change occurred. 

There might be some difficulty in determining the 
weight of cars, as it would manifestly be impossible to 
weigh each train. A sufficiently near appro ee 
might, we think, be reached by weighing say 100 or more : 
ordinary loaded cars, and from that taking an average for - 
a standard to be used in estimating the work done by 3 
locomotives. The average weight of the cars hauled in # 
month or a year would not vary much from this, we be- 
lieve. Ofcourse absolute accuracy would be impossible, 
as it isin all railroad accounts, but the plan Pages 
would give a common standard of comparison which pe 
enable us to know the relative economy with which ote on 
locomotives on each road and the different ina 3 
road are operated. Thus, supposing that it was 
that the locomotives on the Central Railroad of New Jere? 


wea 


| were doing 1,000,000 mile-pounds of work with three tons 


of anthracite coal, and that the Hudson River » 
was doing the same work* with two tons of 
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The following teferences are made to the rail sections which accompany the No 12. Section 6f 53 <= 
report of the committee: Made by John Brown & Oo. io 1968. : 
0. 1. Trom Rail 62 pounds per yard. No. 13. Seotion vy | aed stee! rail of curvestitistol Station, 
No, 2. tron Rail 50 pounds per yard. six years. John Brown & Oo. 
No, 3. Steel Rail 63 pounds per yard. No, 14. Inet 
No, 4. Steel Rail 66 pounds per yard, No. 15, any. EN), 2. 56 pound s 
No, 6. Form fer steel Rail proposed by Mr. 0, Chanute, C. B., — pounds per on } ort four yoars. 
yard. No. 16. John Brown & Co, 56 poand stesl TH4 on tangent @ 
No. 6. Rail adopted by Mr. Sayre from the Easton & Amboy Railroad, weight 65 years, 
pounds per yard. Same pattern for iron aad steel. No. 17. Section of 53 pound rail, i north end of 
No, 7, Section of 66 pound rail now iv use Oa outside of curve near frog south of curve of about 100 feet radius. Made by John 4 Co., Sheffield, 
bridge over the Passake River, Center »treet route, Newark. Made by John Brown & im 1868, Worn on one side th . Md ena Les been wi 
Co,, and has been in use four yea's. ‘ the present running side, 1s the 
sas 1 No. 8. Section of 58 poun | railin use on straight line in Jorsey City vard. Made No. 18. Bethlehem a curve, a 
ea by John Brown & Oo., and has lain four years. south of Milford Station, Belvidere & D . Hae 
; No, 9, Section of 66 pound rai) in usé on ma‘n line at Newark Meadows. Madeby ~- years. 
ag ma Nath Reh cette yg se No. 19. Inside rail of same curve st seme 
No. 10. Section of $3 pound rail Isid on & Delaware Railroad, opposite No. 20: ’ 
water station at Lambertville. Madeby John & Co. in 1808. above. Was worn five years mee the rail, then | 
No. 11, Se.tion ef 86 pound rail laid on Phi & Trenton Railroad on tap- been worn rs ’ 


qent south of Morrisville. Made by John Brown & Co. in 1868, 


‘Rail Sections referred to in the Report of the Commi 
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No. 22. Bethichem Iron Company, 62 pounds. Has been in ase six years at south, 
end of jorm Milford Station, Beivid>re & Delaware Railroad, 
No. Bech ehem Iron Company, 2 gp. Hus been im tse seven years on 
wagons 1,600 feet north of Frenchtown Station Belvidere & Delaware Railroad. 
%, 24. Bethlehem Iron Company, 62 pounds. Has been used seven years on tan- 
gout 500 feet south of Frenchtown Statin, Belvidere & Delaware Railroad. 
%. Bethiebeom fron Company, 6? pounds, Has been wora seven years on tan- 
gent 1,500 feet south of Frenohtows Station, Belvidere & Delaware Reiirosd, 
No. 96. Bethichem Iron Com any, 62 pun 's. Laid in the fll of 1869 on outside 7 
of corve svout haifa mile south of Bristol Sation. ‘ 
‘ of sa’ 














‘soo tue or gimal was 56 pounds 
faa ital gates any ace a 
lime 6 6-10 square inches, Atea of the 
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pal, and that anthracite costs $5 and Cumberland $7 per 
ton (of 2,240 pounds), then the relative cost for doing this 
work would be $15 with anthracite and $14 with Cumber- 
' jand, so that in that case the latter would be the cheapest. 
This method would also give a ready means of determining 
the relative economy of different engines, which is impos- 
gible when their fuel consumption per mile run alone is 
“eompared, as one of them may be run with very light 
trains, and the other with very heavy ones, and the one 
ployed on a very crooked and the other on a very 
straight road. 

_ This method of keeping locomotive accounts would 
‘only make it necessary to put in addition to the present 
statistics an account of the number of cars hauled, and 
when once the average resistance of trains was determined, 
the calculation of the number of mile-pounds of work 
done would be very simple and could be done with very 
little labor. Of course on many roads it would be neces- 
gary to determine the resistance for each division, and, in 
gome cases, the local business might cause some confusion, 
put a little skill in adapting the plan to the existing cir- 
gumstances would, we believe, overcome all practicul dif- 
ficulties. 

We have already called attention to the amount of sav- 
ing which has been effected in marine engines and the 
way in which it has been accomplished. Many of the 
methods employed for this purpose are of course inappli- 
cable to locomotive engines, but there is nevertheless 
| sbundant field for improvement. Considering the fact 
™@ that the fuel consumed on one line last year cost over a 
million and a half of dollars, it certainly would be worth 
l™ while to know accurately what becomes of it, and what 
Samount of work or service is performed by each ton con- 
gumed, which is impossible with the existing system. 


made to perform the maximum amount of service of which 
" theyare capable. The cost of enginemen, firemen and 
conductors of trains is not increased any if 40 freight 
are are hauled instead of 30. There is very little differ- 
e @nce in the cost of oil and tallow, or of waste and rags. 
> These items, exclusive of conductors, amount, on the 
" goad referred to, to over a million dollars. Of course in 
passenger-car service, and in some freight service the 
number of cars in a train cannot be increased, or at least 
only to a very slight extent. If we assume that one-half 
of the trains could be increased in size without detriment 
” tothe traffic, then if the capacity of the engines was in- 
> Greased 10 to 20 per cent., the expenses referred to would 
& be reduced in a like ratio, which would in the case we have 
” selected amount to $50,000 or $100,000 per year. 

_ Now it will be observed that by the system of preparing 
E Accounts which is proposed, the heavier the trains hauled 
~ the better will be the results shown by the locomotive 
_ @etvice, whereas by the present method of keeping these 
/@ecounts the lighter the trains are the better 
"is the showing which can be made by the 
| locomotive department. If the locomotive service 
_ i8<stimated by the train-mile above, without reference to 
_ the work done, then of course the lighter the train the less 
~ Will be the cost of fuel, repairs, etc., per train-mile, which 
_ is the ordinary standard of comparison. Master mechan- 
_ tes would therefore, under existing circumstances, be more 
| than human if they did not constantly strive to haul as 
c ears as possible in order to make the report of their 
» department as favorable as possible. Those who are in- 
es clined to be honest ahd conscientious are, therefore, often 
‘Placed at a great disadvantage by having their reports 
Compared on the present unjust basis with those of other 
Master mechanics who consult their own interests more 
“nd those of their employers less. Considering the fact 
" that in nine cases out of ten no discrimination is exercised 
by superior officers, and that noexplanation will be heeded 
understood, it is not surprising, as we have said, that 
Master mechanics should do the best they can for them- 
#elves under the existing untoward circumstances. 
_ We invite comment and criticism from experienced per- 
~ S008 on the plan suggested. 

*Of course our figures are merely hypothetical. 








THE PROSPECT FOR TRAFFIC. 


_ , Not much comfort is to be had from the reports of earn- 
ings Which are published. Not only are the receipts 
- “Mmall compared with those of last year, but the differ- 
nee has grown greater as the year has advanced, though 
Mis effects of the panic have had time to disappear in a 
Measure, and in some particulars have done so. This, 
+ » is largely owing to the fact that the unsatisfacto- 
_ WF Samings of last winter had to be compared with earn- 
ings of the previous winter, rendered still more unsatis- 
factory by the terrible weather, which at once decreased 
and increased expenses. Last winter was excep- 
favorable for working railroads, and nearly all 
northern lines could then have carried much more 
Was offered them, while for the two winters 

_ “meus they were offered more probably than they could 
> ,_», Hen in good condition, while the incessant storms 
’ their capacity. But month after month 
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Itis also very important that locomotives should be 


RAILROAD EARNINGS, JUNE, 1874. 






































RAILROAD EARNINGS, SIX MONTHS ENDING JUNE 30. 



































Earoings 
Name of Road. Rates Pe eld eg Increase. | Decrease Per c : 
i 1874. | 1873. | Inc. | Dec. |Per c. 1874. 18738. | 1874. | 1873, 

Atlantic & Great Western............... 671 539 by) Pee 6 $ 413,302 $ 423,514) ... ....| $ 10,212) 2% | 
Atlantic & Pacific and leased lines....... ert vt ') 61, 7% 404,560 374,769, $ 20, F9i| .-2---| Hed $ al pd 
Bur nm, Cedar Rapids & Minnesota. 44 334 90] ...... 27 91,205: 96,698) ..... sso. 5,49)| 65% 215 
Cen’ PIG iain es 0is vanccionccncstiics ee | a ee Pee 1,380,000 1,301,203 78,797) .. 646 | 1,183) 1,068 
pe Milwaukee & St. Paul.......... 1,893) 1,300) .... |rese eoscee 886,900) 920,211) .....-+5. 42,311; 4% 
Cleveland, Columbus, Cin. & Ind........ 4710) 470)... 2s ecnece|eceeee 330,754 403,721) ......000 72,967) 17% 704) = 859 
ee & Bio Grande creows 38, 385 | 0% 3 

PTITITIT TTT iti TTT 1,578,945 152,647, 8 1,626 
Illinois Central. ........ .. | 678,7 63 one 6 a 
Indianapolis, Bloomington & W’ 130,164 shes 6,014; 4% 378) 427 
PT SET \s sos -beee -a0n'es00setees 316,339 312,614 STBB).... coeses 1% 416 465 
Missouri, Kansas & Texas.............. 7 237,420; $249,343/......... 11,923) 4% 302’ 389 
Michigan Contral............cees00 sees 787) 581,782 608,955|.......... 21,178) 4% | 739| 774 
ET OMNI, 600600000 contac cocssncese 522) ° 120,407 148,691) .......... 28,284) 1934 231! 288 
Ohio & Mississippi................see0e | 393 eee 294,838) 290,677 | 6.BBR) 0005 1530, 739 
St. Louis, Alton & Terre H., main line.. 266 ofeee 98,363) 116,965) .......00. 18,002) 15% 870 437 

“ “ « branches...) 71! «ee 43,226 48,956 ...... 5,730, 11% | 609! 690 
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ME SUPP. s00i00s diecedessancace i ae Bie Heke Fone Sh 14,937, 71,135 Gcasinnccns 5% 361 

—— 
RID pT Le aE |18,044/12,603| 602) 61\...... $8,508,395, $9,012,723) $142,663| § 646,991|......| gonal @7. 
Total increase or decrease........ | iaaud sheooe ee 641 seeeee| GE ssi ckencncke Rona, seabi ed 604,328 Bi aes hone 
| 










































































grow worse and worse ; quite as significant as anything, 
perhaps, is the withholding of reports of earnings by sev- 
eral roads, which is not uncommon with American compan- 
ies when earnings are unfavorable, though it is not right to 
accept such withholding as proof of a decrease. Indeed, 
more could be made, if that were an object, at such a 
time as this, by the persons familiar with the business of 
a road, by withholding reports of earnings while they 
were rising; and if we take it for granted that mana- 
gers withhold earnings for the purpose of affecting the 
stock market, we should not forget that they 
may be interested in having prices fall as well 
as rise. However, the company which has 
increasing earnings at this time is s0 rare a phenomenon 
that we are justified in assuming that earnings are most 
commonly withheld now because they look so ill rather 
than because they look so well. 

The one favorable feature of business for the past six or 
eight months is the decrease in expenses. Labor is gene- 
rally cheaper, iron is much cheaper, and so are most ma- 
terials and supplies. Moreover, when the panic came 
most of the older railroads were prepared to carry the 
exceptionally heavy traffic which had been pressing them 
for a year or two, and with the exceptionally light traffic 
since that time they have been able to dispense with the 
usual proportion of expenditures for maintenance and 
renewals. Not a few of them, apparently, have done 
much more than this. They have permitted the good 
condition of road and equipment of last September to 
change to nearly the worst permissible in this July, and 
bills for supplies and labor to accumulate at the same 
time. We may exclaim that this is unjust and false 
economy, but the managers who have kept their compa- 
nies out of bankruptcy solely by such measures will hard- 
ly mind that: they have not done what they would, usual- 
ly, but what they could, and a corporation cannot pay 
even just debts without money any more than an indi- 
vidual. 

But though there has been doubtless a legitimate de- 
crease in working expenses, aside from this illegitimate 
one made by starving the road which must be paid for 
dearly hereafter, and though this decrease per unit of 
traffic is sometimes considerable, still we must remember 
that a very large part of a company’s expenses, especially 
those of a company heavily bonded, like most of our 
American companies, is fixed, and does not decrease with 
a decrease of traffic. Thus when we consider the interest 
charges of a company, we may find that the divisible sur- 
plus has decreased simultaneously with a large decrease of | 
nearly all the elements which entered into working ex- | 
penses. A company which last year carried 100,000,000 
tons one mile needed to earn net but 0.7 cents per ton per 
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and with working expenses 1.6 cents and receipts 2.4 cents 
it has a surplus of $100,000 for dividends. Now if this 
year its traffic is reduced to 75,000,000 ton-miles, even 
with the same receipts per ton per mile and working ex- 
penses reduced one-eighth, or to 1.4 cents, it will earn a 
surplus of but $50,000 over interest charges. 

This doubtless is the experience of a great many railroad 
companies. All find a material decrease in most of the 
elements of working expenses. Not a few find this de- 
crease so great as to make the proportion of working 
expenses to receipts smaller and, where rates have been 
maintained, the net earnings per unit of traffic larger; but 
many, in consequence of the decrease in the bulk of their 
traffic and amount of their earnings, and the large interest 
charged, which unfortunately will not decrease with a de- 
crease of traffic, find a large decrease in the divisible sur- 
plus—a decrease so large in many cases as to destroy it. 

We are thus compelled to confess that the condition of 
railroad property has not been favorable. The strong 
companies—that is most of them, though probably not the 
strongest—have seen the surplus which supplies dividends 
on shares decrease and in some cases disappear, and the 
weak ones have had all or more than they could 
do to meet their interest charges. The reduced prices 
have been favorable to them in reducing expenses, but the 
reduced business activity, of which the low prices are one of 
the signs, has generally more than balanced this saving by 
a reduction in traffic and in receipts. If this condition of 
things were permanent, we would have reason to despair 
of our railroad companies. Many of them counted pros- 
perous and witha large and important traffic would in time 
become bankrupt. The kind of ‘‘ economy” practiced on 
some of the poorer roads—on more than ‘‘scme,” we fear, 
and on some not usually called poor—cannot last more 
than a year or two, or three, when it leaves the property 
almost disabled. We are justified, therefore, in looking 
anxiously for the end of this condition of affairs, and ob- 
serving all the circumstances which are likely to change it 
for the better. 

And we think that we can see them, that they are nu- 
merous, significant and likely to have speedy effect. That 
railroad business everywhere will be revolutionized it is 
not reasonable to expect. The general business, especially 
the manufacturing business, of the country has been too 
profoundly and generally affected to recover in a moment. 
We will be satisfied if we see such a revival as will give it 
an effective impulse toward recovery. 

It is true that our hopes are based chiefly upon the 
products of a single industry, but that industry is agricul- 
ture, which in this country more than most others lies 
back of and supports all industries. It is now late enough 
to determine with something like certainty the production 
of small grains in the United States ; the reports are quite 
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full from all parte of the country, and a large amount and 
good condition of the crops seems almost universal—so 
nearly so that the destruction of vegetation by grasshop- 
pers in a few thinly-peopled counties of Minnesota and 
Iowa seems almost the only exception and will have a most 
trifling effect on the production of the country as a whole. 
In California the harvest is largely over, and that single 
State will have very nearly 25,000,000 bushels of wheat for 
export against about 15,000,000 last year. 

Corn in most of the country has still a chance of failure, 
but it isa slight one, and its condition now in the North- 
west is such as to indicate a larger crop than ever before, 
more than that of 1872, which glutted the market. This is 
one of the most important of crops to the carriers as well 
as the farmers, for on it largely depends the amount of 
cattle and hog shipments and products. Cotton is some- 
thing not safely counted till it is ready to pick, but the 
reports indicate a considerably better promise than at this 
time last year, with a much larger production of cereals 
in the cotton districts. 

Now these large crops—unexampled in abundance if there 
are not great errors in the reports—mean for the railroad 
companies immense shipments during the next twelve 
months of wheat, corn, cotton, flour, cattle, hogs and pro- 
visions, an average high degree of prosperity among the 
farmers, and probably an increase in their purchases and 
in the traffic towards as wellas from them. For a very 
large part of the railroads of the country agricultural 
prosperity is their own prosperity. The farmers’ products 
fill their trains in one direction and the farmers’ supplies 
inthe other. Moreover the effect of an extraordinary crop 
is immediate; they feel it quite as soon as the farmer, as 
they carry it almost as soon as money is paid for it, or 


before. 
The back traffic on these roads, however, andthe general 


business and traffic of the country are affected by the price 
as well as the amount of the farmers’ products. If with 
the exceptionally large production prices should be main- 
tained, we would not hesitate to prophesy a general re- 
vival of business, a large and healthy demand for most of 
our manufactured products, and a wide-spread prosperity 
which would extend to the railroads of all sec- 
tions of the country. A good crop in America is 
compatible with high prices doubtless, for 
America is not the world, and it is the pro- 
portion of the world’s demand to the world’s sup- 
ply that determines prices. But if we look over the rest 
of the world we will see that, so far as grain is concerned, 
the prospect is generally very good outside of America. 

Although it is not late enough to say that the European 

crops have escaped all possible accidents, still the chances 
are now very small. The latest information is that the 
crop of France is good; that of Hungary, one of the great 
sources of supply for Northern Europe, fully up to the av- 
erage; that of Southern Russia, which is our great com- 
petitor for the supply of England, promising very well; 
while that of England, which is harvested so late that its 
prospects may greatly change in the interval, is now in at 
least fair condition. Europe apparently will not need more 
than the average importations of breadstuffs, if as much, 
to supply it fully, and our farmers may find the value of 
their great crop not so much greater than that of previous 
smaller ones. Now this is not a misfortune for the world; 
it is good fortune and only good; but it may be a misfor- 
tune for Northwestern grain-growers, and to that great 
army whose support comes from making and selling sup- 
plies to these grain-growers. 

But whatever the price may be, large crops are sure to 
give the railroads which carry from the producer to the 
consumer a large traffic. If the price is good this will 
give them a much larger traffic and will extend the activity 
to almost all lines and all branches of business. And with 
low prices the revenue from the crops is likely still to be 
larger than usual and to begin at least a stimulation of 
general business. 

When the business of ‘‘ moving the crops” begins, as it 
will in the Northwest before the end of next month proba- 
bly, we may expect, if there is the ordinary activity in mar- 
keting grain, to find a large number of roads encumbered 
with traffic. They have not increased their rolling stock 
for a year because there was no need of it, and they have in 
many cases permitted it to get into bad condition, as like- 
wise the road, anda sudden and large increase in traffic is 
likely to make evident all the negligences of the year. It 
is reasonable to believe that these sudden necessities will 
create a demand for rolling stock and supplies such as has 
not been known for many months. How far this demand 
will extend must depend, of course, upon the number of 

lines on which the season’s crops will increase traffic be- 
yond the present facilities, and that, as we have endeavored 
t> show above, depends largely on the price as well as the 
amount of the crops. 

Another effect of an exceptionally large crop, if it is 
accompanied by exceptionally low prices, is to be expected 
and deprecated by the railroad companies, and that is a 
renewal and increase of the hostility of the producers. 


ver since the war, whenever the market has been glutted 


with any leading product, especially corn, with which, 
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can easily be glutted, the losses of the farmers by reason 
of low prices have been charged upon the railroad com- 
panies. A corn crop this year in excess of the demand, 
bringing down prices so low that from many parts of the 
country which usually sell that grain it will not pay to 
ship it, would, we fear, in the minds of a great mass of 
people, be considered proof that the charges of the rail- 
road companies were extortionate ; and that feeling might 
exist none the less should the railroad companies carry that 
particular product entirely without profit. This, however, 
is something which we shall have to bear whenever there 
is an excessive production of any low-priced material 
until there is a more general knowledge of the circum- 
stances which affect the business of railroad transporta- 
tion, the teaching of which in one way or another is likely 
to form an important part of the duties of railroad officers 
for some time to come. 


Record of New Railroad Construction. 


This number of the Raitroap Gazerre has information of 
the laying of track on new railroads as follows : 

Pawtuxret Valley.—Completed from River Point, R. I., north- 
westward 344 miles to Hope Village. New York & Canada.— 
Completed from Whitehall, N. Y., northward 24 miles along 
the west shore of Lake Champlain to Ticonderoga. Buffalo 
Valley.—Completed from the Pittsburgh, Washington & Balti- 
more road at Garrett’s northeastward 10 miles to Berlin, Pa. 
This is a total of 3744 miles of new railroad, making 727 miles 
completed in the United States in 1874. 





JuNE EARNINGS, as our table shows, indicate a progress 
backward at an accelerated rate. Of the 22 roads reporting 
sixteen show a decrease in gross and nineteen in earnings 
per mile of road. The 13,044 miles reporting earned $504,328 
less than the 12,503 miles in 1473, and the earnings per mile 
have fallen off from $721 to $652, or 95% per cent. 

For the six months we have reports from twenty companies 
with 12,479 miles of road—411 miles more than last year. Five 
of the twenty show an increase in total earnings, and there is 
a total deci ease ef $1,391,873, the receipts per mile falling from 
$3,963 to $3,721, or 64% per cent. Perhaps the decrease in re- 
ceipts is accompanied by an equal decrease in working ex- 
penses on the whole, but this cannot be true in all cases, and 
some companies must be suffering severely. 


The Reported New Pass Over the Raton Mountains. 





Arcuison, Topeka & Santa FE RariRoap, | 
Topeka, Kan., July 7, 1874. { 

To THE Epiror or THE RamRoap GAZETTE: 

Your issue of July 4 contains a statement taken from The 

Cimarron (New Mexico) News, saying that a surveying party 

of the Atchison, Topeka & Santa Fe Railroad Company has dis- 

covered a new pass over the Raton Mountains near Trinidad, 

Colorado. 

This company has no such “ surveying party” in its employ. 

The remaining statements are doubtless equal in truthful- 

ness to the one here corrected. 

A. A. Ropinson, Chief Engineer. 


General Railroad Brews. 
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ELECTIONS AND APPOINTMENTS. 





—Mr. J. A. Roblin has been appointed Train Dispatcher and 
Chief Operator on the Sacramento Division of the Central 
Pacific Railroad. 
—The new board of directors of the Rochester & State Line 
Railroad Company met in Rochester July 14 and elected the 
following officers: George A. Whitney, President; Oliver 
Allen, Vice-President; George E. Mumford, Treasurer; 
Donald McNaughton, Secretary and Assistant Treasurer; Ed- 
ward Harris, Attorney; C. 8. Masten, Chief Engineer. Ex- 
ecutive Committee: George A. Whitney, D. D. 8. Brown, M. F. 
Reynolds, William Bristol, George Mumford. Finance 
Committee: Charles F, Smith, Edward Harris, Oliver Allen. 


—Mr. William H. Stephenson, late Assistant Paymaster 
on the New York Central & Hudson River has been appointed 
Superintendent of the Shore Line Division of the New York, 
New Haven & Hartford Railroad in place of the late Mr. Wil- 
cox. 
—Col. J. W. McClure, of Lewisburg, Tenn,, has been chosen 
President of the Duck River Narrow-Gauge Railroad Com pa- 
ny, in place of L. D. Myers, resigned. 

—At the annual meeting of the Grand Rapids & Indiana 
Railroad Company in Fort Wayne, Ind., July 15, the following 
directors were chosen : W. O. Hughart, Grand Rapids, Mich. ; 
J. G. Wait, Sturgis, Mich.; P. Hoagland, F. P. Randall, Fort 
Wayne, Ind.; M. Talcott, Chicago; J. N. McCullough, Thomas 
D. Messler, Wm. Thaw, Pittsburgh ; Thos. A. Scott, Geo. B. 
Roberts, John P. Green, Philadelphia ; Robert B. Potter, New 
York; H. J. Jewett, Columbus, O. 


—The United States Circuit Court has appointed E. B, 


carawas Valley Railroad. 
tive officers ot the road in their positions. 


Paymaster of the Illinois 
Western Railway. 


yette, Ind, July 8, John W. Heath was elected President 
James B. Fally, Vice-President; O. W. Pearce, Treasurer 
A. J. Castalor, Secretary. 


ed Receiver of the O 
suit brought by the bondholders. 
lowing officers : C. J. Hepburn, Superintendent, Oil City, Pa. 
and General Ticket Agent, Corry, Pa.; M. Crosby, Solicitor 
Corry, Pa. The only change made in the officers is that Mr 
Brown, late Chief Clerk in the ticket office 


ant Superintendent, heretofore, Mr. Lawrence, of the Alleghe 





on account of the limited available demand, the market 


Thomas, of Cleveland, O., Receiver of the Lake Shore & Tus- 
Mr. Thomas continues all the execu- 


—Mr. D. G. Moore, of a. Tll., has been appointed 
ivision of the Toledo, Wabash & 


—At a meeting of the new board of directors of the Lafay- 
ette, Muncie & Bloomington Railroad Company, held at Lafa- 


—Mr. David Notre, of Pittsburgh, Pa., has been appoint- 

ul Creek & Allegheny River Railroad in a 

He has = eye the fol- 
’ 


F, A. 4 Treasurer, Corry, Pa.; T. F. Brown, Auditor 
is made General 


Ticket Agent, an office formerly held by the Treasurer, Mr. 
Phillips. Mr. Hepburn has had charge of the road, as Assist- 


—Mr. W. C. Browe has been appointed Assistant General 
Ticket Agent of the Marquette, Houghton & Ontonagon Rail- 
road, with office at Marquette, Mich. 

—Governor Talbot, of Massachusetts has appointed the fo!- 
lowing gentlemen as members of the Hoosac Tunnel Commis- 
sion: Alexander H. Bullock, Worcester; Samuel C, Cobb, 
Alanson W. Beard, Boston; Paul A. Chadbourne, Wiiliamstown; 
Stephen M. Urosby, Northampton. Governor Bullock, how- 
ever, declines to serve on the Commission. 

—Judge Kilpatrick, of Mississippi, has been elected President 
of the Corinth & Nashville Railroad Company. 

—Mr. J.C. Lopez, heretofore General Freight and Ticket 
Agent of the Memphis & Charleston Railroad, has been re- 
lieved of the charge of the Passenger Department and will be 
hereafter General Freight Agent. Mr. M.8. Jay has been ap- 
pointed General Passenger and Ticket Agent. 

—Mr. Theodore N. Ely, late Superintendent of Motive Power 
of the Philadelphia & Erie, has been appointed Superintend- 
ent of Motive Power of the Pennsylvania Railroad, in place of 
Mr. Frank Thomson, made General Manager. 


TRAFFIC AND EARNINGS. 





—The earnings of the Denver & Rio Grande Railway for 
the first week in July were: 1874, $8,697; 1873, $9,296; decrease, 
$599, or 644 per cent. 

—The earnings of the mange, Cedar Rapids & Minne- 
sota Railroad for the first week in July were: 1874, $22,548; 
1873, $21,911; increase, $637, or 3 per cent. 

—The earnings of the Atlantic & Pacific Railroad and leased 
lines for the first week in July were: 1874, $87,221; 1873, $71,940‘ 
increase, $15,261, or 2134 per cent. 

—The earnings of the Great Western Railway of Canada for 
the week ending June 26 were: 1874, £19,625; 1873, £22,949; de- 
crease, £3,324, or 1444 per cent. 

—The earnings of the Grand Trunk Railway for the week 
ending June 27 were: 1874, £39,800; 1873, £37,200; increase ,£2,- 
200, or 5% per cent. 

—The earnings of the Great Western Railway of Cana‘a for 
the week ending July 3 were: 1874, £19,724; 1873, £24,306; 
decrease, £4,582, or 18% per cent. 

—The earnings of the Atlantic, a & Ohio Railroad 
for April were : 1874, $135,914 ; 1873, $203,355 ; decrease, $67,- 
441, or 334% per cent. 

—Of the flour and grain shipped eastward from the lake 
ports during the week which ended July 11, 46 per cent. of 
the flour, 224% per cent. of the wheat, 42 per cent. of the corn 
and 82 per cent. of the oats went by rail. 

—The grain shipments from the six Western lake ports and 
St. Louis from August 1, 1873, to July 11 were 173,192,726 bush- 
els, against 145,913,787 for the same period the previous year, 
he increase being 19 per cent. 


? 


ROADS. 


OLD AND NEW 
Philadelphia & Reading. 

This company now owns the old line of the Philadelphia, 
Wilmington & Baltimore from Philadelphia to Chester and 
also controls the Chester & Delaware River road, a short line 
which runs from Chester southwardly along the Delaware 
shore to Thurlow. This latter company recently resolved to 
construct a branch line to pass through Marcus Hook and 
connect with the Philadelphia, Wilmington & Baltimore near 
the Delaware tine. Itis also stated that surveys have been 
made from Marcus Hook to Wilmington, Del., entering that 
city north of the present road, All these things have given 
rise to a report that the Reading Company means to extend 
its Chester line to Wilmington, possibly to compete with the 
Baltimore road, more probably to establish a southern outlet 
under its own control for its coal trade and perhaps to injure 
the new coal line to Wilmington formed by the Wilmington & 
Reading and Berks County roads. Nothing definive is, how- 
ever, known as to its real intentions. 


The Great Western Investigation. 

The Board of Directors of this company have not been will- 
ing to remain quiet under the charges of the Investigating 
Committee until a meeting can be held, but have published a 
statement in which they say that they will call a meeting and 
submit a full answer at the earliest day possible, that they re- 
pudiate the assertions affecting the directors personally ‘‘ as 
conveying most unworthy and unfounded insinuations,” that 
they are astonished at the summary of the report made by the 
committee’s engineer, which stated that the permanent way, 
works and bridges were not ina satisfactory condition, and 
that they at once ordered that two of the most eminent and 
independent railroad engineers to be found in Canada and the 
States be engaged to make an inspection and report. The di- 
rectors also Sabtidh correspondence in which they asked the 
Investigating Committee for the evidence on which its charges 
concerning the directors’ use of their privileges for atock-job- 
bing was based and also for a full copy of the engineer's re- 
sort, of which the committee has published but a summary, 
both of which requests the committee refused to comply with. 


Quebec Railroad Aid. 

The Province of Quebec sold in London during the first week 
of this month £800,000 of its 5 per cent. sterling bonds, the 
proceeds of which are to go to the various railroads to which 
it has voted subsidies. The price was 9734. The province had 
no debt before. 


Atlantic & Great Western. 

This company asks holders of its first-mortgage bonds to 
accept ‘ dehaeed warrants” bearing 4 per cent. interest and 
payable from the rental to be received from the Erie for their 
overdue coupons, 


Chicago & Superior. : 

Hon. James Campbell, the President, writes from England, 
where for several months he has been trying to negotiate 
loan for this company, that the Potter law “ has practically 


. ; J 
closed the European market against all Wisconsin securities. 


Oil Oreck & Allegheny River. 


On application of the trustees under the consolidated ment 
gage, on which bonds the May interest is. unpaid, the T ennsy: 
vania Circuit Court at Meadville has appointed David McCargo, 
of Pittsburgh, Receiver, and has placed him in possession 0 
the road. Mr. McCargo was Superintendent of the road some 
>| yearsago. Itis stated that the intention is to foreclose oe 
;] mortgage and re-organize the company, and that the stoc 
holders will offer no serious opposition. 


United States Contracts. ait 
Major D. C. Houston, Corps of Engineers. U. 8. A., wil 
;| ceive sealed proposals in duplicate at his office, No. 154 ate 
street, Chicago, for the improvement of the following, oa 
, | harbors, the bids to be handed in by noon of the 4th 0 ben 
mM st: Marquette Harbor, Michigan ; Menomonee Har Hare 
ichigan and Wisconsin; Green Bay Harbor, Manitowee nol 
bor, Sheboygan Harbor, Milwaukee Harbor, Racine a , 
Kenosha Harbor, Wisconsin; Chicago Harbor, Calume 
-| bor, {ilinois; Michigan City Harbor, Indiana. 





ny Valley, having been General Superintendent. 
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sals at his office in Detroit, No. 85 Washington avenue until 

p.m. of August 15 for the following harbor and river im- 
provements : ; : 

Harbor of Refuge, at Sand Beach, Mich., crib work in con- 
tinuation of that now in progress. 

Shebeygan Harbor, Lake Huron, Mich, dredging in continu- 
ation of the ——_ improvement. : 

Mouth of Black River, in St. Clair River, Mich., dredging in 
continuation of the present improvement. 

Saginaw River, Mich., pile revetment and dredging. 

Lieut. Col. J. D. Kurtz, Corps of Engineers, will receive 
proposals at his office, No. 1,328 Chestnut street, Philadelphia, 
until noon of August 17, for the following works : 

For removing, dredging, from the bar in the Velaware 
River near Fort Mifflin 173,000 cubic yards of sand, mud and 
loose material. 

For removing, by dredging, about 70,000 cubic yards of sand 
and gravel from the channel of the Schuylkill River above Pen- 
rose Ferry Bridge. 

For removing from the channel of Christiana River (Wil- 
mington, Del., Harbor) 185 cubic yards of solid rock. 

Major Wm. P. Craighill, Corps of Engineers, will receive 
proposals at his office, Bank Building, Fayette near Charles 
street, Baltimore, Md., until noon of July 30, for dredging in 
the Patapsco River. 

Capt. A. N. Damrell, Corps of Engineers, will receive pro- 
posals at his office, No. 38 Church street, Mobile, Ala., until 
noon of August 22, for dredging 10,000 cubic yards, more or 
less, through the bar at the mouth of the harbor of Cedar 
Keys, Fila. 

Milwaukee, Lake Shore & Western. 

The general offices have been removed from Manitowoc, Wis., 
to Milwaukee, where they are located at No. 115 Wisconsin 
street. 


Buffalo Valley. 

Track is now laid on this road from Berlin, Pa., southwest 
to Garrett’s Station on the Pittsburgh, Washington & Balti- 
more road. It is about 10 miles long. and will be worked as a 
branch of the latter road. It is said to open a valuable 
country. 


Chicago & Southern. 

This company, which is to build an entrance into Chicago 
for the Chicago, Danville & Vincennes, has commenced pro- 
ceedings in the Circuit Court for the condemnation of the land 
required for the road. 


Visalia Branch. 

The contract for grading and tracklaying has been let to 
Daniel Spangler, the work to be completed by August 15. The 
road is 77% miles long, from Visalia, al., toa junction with the 
Visalia Division of the Central Pacific. Work was begun 
July 6. 


The Oawood Swage Block. 


The United States Circuit Court in Chicago has finally given 
its decision in the suitof the holders of the Cawood Swage 
Block patent against various companies for infringement. 
The sums awarded by the master’s report are considerably re- 
duced, the total amount given being $419,162.31, the master’s 
report giving about $700,000. The judgments against the 
different companies are as follows: Lake Shore & Michigan 
Southern, $222.661.89; Illinois Central, $91,980.33; Chicago, 
Burlington & Quincy, $34,594.83; Chicago & Alton, $36,226,838; 
Pittsburgh, Fort Wayne & Chicago, $33,698.80. 

The invention 1s a swage block used in repairing the ends of 
rails, and the amount awarded for infringement is the amount 
which, the Court holds, the companies have saved by using 
this swage-block instead of the old method. 


Qincinnati Southern. 

Notice is given that the trustees have submitted to the Sec- 
retary of War for his examination the coseantes plans and 
maps fcr a bridge across the Ohio River below the mouth of 
the Big Sandy and near the foot of Horne street in Vincinnati, 
which bridge is proposed to be built for the use of the Cincin- 
nati Southern road. 


Springfield & Tariffville. 

Mr, W. H. Barnum, President of the Connecticut Western 
Company, has intimated that if Springfield will give $300,000 
or $350,000 he will build this season the line from Springfield. 
Mass., southwest to Tariffville, Conn., there to connect with 
the Connecticut Western road. 


Southern Minnesota. 

The bondholders’ committee announces that four-fifths of 
all the 8 per cent. construction bonds have been deposited 
with the Farmers’ Loan & Trust Company in New York. In 
order to enable all the bondholders to come in, the time for 
the deposit of bonds has been extended to August 15. 


Lee & New Haven. 


The late Massachusetts Legislature passed a bill providing 
for a commission of three members to be appointed by the 
Governor to examine into the affairs of this company and its 
claims for a renewal of the State aid grant, which lapsed some 
earsago. The commission is to report to the next Legisla- 
ure. The Governor has appointed Horatio G. Knight of 
Easthampton, Milton B. Whitney of Westfield, and James M. 

ute of Somerville as members of the commission. 


New York & Eastern. 

The question of giving this company authority to build a 
bridge over the Housatonic River has been finally settled by 
the Connecticut Senate voting by a decided majority “to 
five the petitioner leave to withdraw his petition,” which is 
equivalent to a decided rejection. 


Fitchburg Union Depot. 
The various companies, whove lines enter the city of Fitch- 
rg, Mass.. have finally agreed upon the plans for a new 
Union depot there. It is to be of wood, teet long by 25 
Wide, to be surrounded by a wide platform and to contain all 
the necessary offices, waiting rooms, ete. 


The New Passenger Agreement. 
the following is the official text of the combination agree- 
ment made between the managers of the four trunk lines of 
Tailroads relative to passenger traffic : 
Office passes or tickets of any kind will not be issued to any 
cer for the purpose ot influencing traffic. 
Keturn tickets will not be sold at less than full passenger 
tates to live stock drovers. 
Sasenger agents are not allowed to issue free passes, and all 
Passes now in their hands are revoked. 
Ge © established through passenger rates adopted by the 
fur Passenger and ‘Ticket Agents’ Association, with 
ar enon, will be collected upon all through tickets of 
4B. 
Only 100 pounds of ba i 
; ggage will be transported free upon 
~~ ticket sold, and all excess in weight will be charged for 
lariff rates, 
uantner excursion route, tickets to places of public resort 
at ry May be sold only in June, July, August and September, 
fiche based upon not less than two cents pcr mile, and such 
~ shall be so issued as not to reduce through rates be- 
Went of esiness centers, and shall not be sold to or from points 
Pakene Niagara, Johnstown, Pittsburgh, Wheeling or 
&. 
No other round trip tickets will be issued or accepted. 





Through rates from Boston to the west will be advanced to 
the sum of local rates by way of Albany, except that the max- 
imum difference between Boston and New York rates shall be 
$4. Through rates from other New England points shall be 
advanced accordingly. 

The Erie, Baltimore & Ohio and Pennsylvania Railroad Come 
panies shall sell tickets from Boston and points on the line 
and north of the Boston & Albany road at $1 higher by way of 
New York than the rates by way of Albany. 

The same rates shall be adopted eastward and westward. 

The remaining articles relate to ticket offices in New York 
and have been already published. The agreement is signed 
_— representatives of the Baltimore & Ohio, Pennsylvania, 

rie and New York Central & Hudson River companies. 


New York Central & Hudson River. 

Trouble has arisen with the farmers on the line of the road 
at Port Byron N. Y. The company recently attempted to 
take possession of the land required for the third and fourth 
tracks at that place, but the people of the neighborhood as- 
sembled and drove them off. The farmers entrenched them- 
selves and a serious riot seemed probable. The peorte admit 
that the per yy! has bad the land appraised and condemned, 
but claimed that it should build a highway bridge over the 
railroad at that pa or else allow them additional damages 
for the extra risk and trouble of crossing four tracks instead 
of two. ‘The company applied for a writ of possession, which 
would enable it to call on the sheriff for assistance, but the 
court, after hearing argument, decided that such a writ 
coulp not be issued under the statute. 


Longmont, Fort Oollins & Northwestern. 

This newly-organized company intends to build a railroad 
from Longmont, Col., northwestward through Fort Collins, on 
the Cache-la-Poudre River, to the Union Pacific at Laramie, in 
Wyoming. The road will be about 140 miles long. The capi- 
tal stock is to be $1,000,000. 


Milwaukee & Superior. 

The city of Milwaukee, being now compelled by decisions of 
the courts to pay the $100.000 of bonds issued in aid of this 
road, is endea-oring to collect farm mortgages to the amount 
of $59,000 which were given by people along the line to the 
company, and by it transferred to the city as security. Nat- 
urally there is some complaint among the people. 


South Mountain. 

An effort is to be made to raise moneyin Reading, Pa., to 
build the proposed branch line trom this road through the 
Tulpehocken Valley to Reading, passing through Bernville 
ana Rehrersburg. 


Sharpsville & Oakland. 

Surveys have been completed and the > of way secured 
for an extension of this branch of the Erie & Pittsburgh road 
from its present terminus for three miles down the Neshannock 
Creek to Bethel. Work is to be begun at once, 


Philadelphia & Reading. 

The « hiladelphia correspondent of the Iron Age says : 

‘* We have rumors of an additional railroad competing with 
the Philadelphia, Wilmington & Baltimore, by tiie Reading 
Railroad Company. The fattor purchased trom the former a 
year since the , ortion of the line from Philadelphia to Chester, 
which, it is now said, will be extended to Wilmington, thus 
giving a new coal outlet to the great corporation. This pro- 
posed road may have something to do witn a plan now under 
discussion to erecta large blast furnace at Wilmingt n, a 

oint which should have been years ago supplied with furna e 
acilities. 

““The Reading Company is rapidly completing its new ship 
yard and plate mills at sort Kichmond, the buildings for 
which will te 420 by 100 feet, and one of which will have a 
molding loft of 60 by 260 feet. The initial expenditure for the 
enterprise is $600 000, and adjoining the yard will be con- 
structed a dry dock 60 feet wide and 525 feet long, capable of 
holding any ship afloat, except the Great Eastern,” 


New York & Long Branch. 


It has been resolved to make all the spans of the bridge over 
the Raritan of iron. The wooden spans of Howe truss that 
have already been completed will be used for other bridges on 
the line. The contract for these spans and the four un- 
finished spans has been let. The bridge will be about 1,000 
feet long over all. ‘Lhe construction of the extension from 
Long Branch to Ocean Grove has also been determined on, 
The change in the bridge will cause a little delay in the work 
and it is not likely that the road will be finished before next 
Spring. The amount of stock which the people along the line 
were to subscribe for has not quite been made up, the Long 
Braneh subscriptions being still deficient. 


Berks Oounty. 


It is stated that this company has failed to secure from the 
Lehigh Valley the facilities for exchange of traffic which were 
expected. This result is eees owing to th» opposition of 
the Philadelphia & Reading Company, which has always 
worked ,against this road and the Wilmington & Reading, of 
which the Berks County is an extension. The company has, 
however, succeeded in making an agreement for interchange 
of business and through rates with the New Jersey Central, 
and tue road is to be extended from its present terminus at 
Slatington, Pa., to a connection with the Central’s Lehigh & 
Susquehanna Division. This extension, which will be 1% 
miles long, has been located and work 18 to be begun on it at 
once. This arrangement will g.ve the Central a southern out- 
le‘ for its coal, ond will enable it to establish a coal depot at 
Wilmington, Del., as well as a connection with the furnaces 
and factories about Reading. 


The Vermont & Oanada Sale. 

At a recent meeting of the Vermont & Canada stockholders 
to ratify the sale of the road to the Central Vermont Company, 
some pretty plain talk was indulged in, ot which the following 
is a specimen : 

Mr. Coles—We supposed we had good security when we 
held the whole property of the Vermont Central to secure our 
8 per cent., but it seems it was not secure. We have run off 
the track somewhere, My idea is that the Vermont & Canada 
is well worth $5,000,000. wank to understand whether we can 
get any claim on the property that will secure us. 

Mr. Brooks—The Vermont Central has been bankrupt for 
twenty-one years, and the debts of the receivers are attached 
to the property. Tne new corporation is free of any liability, 
and has a million of dollars in the treasury. They have put it 
in for the purpose of making more, and not losing it. We 
have, therelore, the guarantee of a million dollars by this con- 
tract to-day. 

Mr. Todd—I do not approve of this lease. In the first place 
they ask us to give in ,000 of the back rent. In the second 
place, we are disposing of this property to a bankrupt corpo- 
ration. In the third lace, I have no confidence in the men 
with whom we deal. They have asked us a great many times 
to walk into their parlor, and every time we have gone in we 
have come to grief. [Laughter.] If we eign this arrangement, 
in a few years they must break down. They are running the 
Rutland and Ogdensburg roads in debt half a million a year, and 
it is out of the question for them to goon. There are two old 
Christian gentlemen here now, singing their sung, asking us 
to come here and spinning their web ; and I am afraid. 
(Laughter.} ; 

Mr. Coles—As we have the Chancellor against us and the 





managers penines us, I think we had better take the 6 per 
cent. 

Mr. Bradley Barlow—As one of the present directors of the 
company. I believe that if your directors had acted in good 
faith, all this might have been avoided. But you have trusted 
to them, and by their votes, and the decrees procured by 
them, we find it impossible to solve this difficulty in any other 
way. So far as security is concerned, I have great faith to 
believe that you are in a way to get your rent at 6 per cent. I 
believe the interests of these gentlemen lie in this direction, 
and that somebody will pay your rent. How many securities 
will have to be sacrificed, how many people will be robbed and 
ruined to do it, I don’t know, but I as you stand a better 
chance than any one else. All we have to do is to keep firm 
control of our property. If I bad had a majority of the stock 
I would not have accepted the terms, but the stockholders are 
scattered, and this is in my opinion the best thing we can do. 
Mississippi Valley & Western. : 

No progress has been made in the extension of this road 
south of Hannibal, Mo., and some of the friends of the road 
allege that the delay is due to bad faith on the part of the 
Hannibal & St. Josepb Company. The latter, it is alleged, has 
failed to keep its promise to guarantee the Mississippi Valley 
& Western’s bonds, and has thereby prevented them from 
being negotiated. 


The Hoosac Tunnel Line. 

Governor Talbot, of Massachusetts, has named as the mem- 
bers of the Tunnel Commission, under the act of the late 
Legislature, Ex-Governor Alexander H. Bullock, of Worcester, 
President Paul A. Chadbourne, of Williams College, Mr. 
Stephen M. Crosby, of Northampton, Mayor Samuel ©, Cobb 
and Mr. Alanson W. Beard, of Boston, Governor Bullock, 
however, has declined to serve, and the vacant place has not 
been filled, though Governor Washburn is named as the most 
probable man, 

The commission is to take and hold in trust for one year 
all the property of the State in the Hoosac Tunnel, Troy & 
Greenfield, and Southern Vermont railroads, and have power 
to make contracts extending one year for the transportation 
of passengers aid freight over the roads named, and through 
the tunnel. The trustees are also to make ex- 
haustive inquiries as to the best plans for the 
future of the Tunnel, and report the same to the 
Legislature. The matters for iuvestigation are as to 
what running arrangements can be made between the Common- 
wealth as owner of the Tunnel and any railroad corporation 
of the State, with a view to organize a through sauiainelnens 
Boston and the West; also on what terms the railroads con- 
necting with the Tunnel and Troy & Greenfield Railroad as a 
through line could be purchased or leased by the Common- 
wealth; also what contracts have been entered into between 
the Commonwealth and corporations o verating any roads 
connected with said Hoosac Tunnel and Troy & Greenfield 
Railroad. The recommendations which the commission muy 
mal, though of course not final, will undoubtedly have much 
weight with the Legislature in making a final disposition ot 
the tunnel. 

Some delay is anticipated in the opening of the tunnel for 
business, as it is now proposed to complete all the brick arch- 
ing before the opening. Meantime much work is to be done 
in the relocation of the Troy & Greenfield road, so that the 
tunnel will probably be ready as soon as the tunnel line. 


Lake Shore & Tuscarawas Valley. 

The United States Circuit Court at Cleveland, O., as placed 
this road in the hands of a receiver. Mr. E. B. Thomas has 
been appointed to that position and has taken possession of 
the road, 

The road is 100 miles long, from Black River, O., on Lake 
Erie, south by east to the Pittsburgh, Cincinrati & St. Louis at 
Ubrichsville, and was completed in 1872, The company has 
been in embarrassed circumstances for some time. From the 
statement submitted to the stockholders at the recent anuual 
meeting it appears that the floating debt, July 1, was $259,- 
072.29, including $59,815 interest due on bonds. An effort was 
made in the spring to induce the stockholders to buy second- 
mortgage bonds enough to pay off the floating debt and buy 
some additional equipment, but they did not respond. The 
earnings of the road this year have been much smailer than 
was expected, owing to the general suspension of coal and iron 
mining. The stock amounts to about $1,950,000; there are 
$3,000,000 first-mortgage bonds and an issue of $1,000,000 sec- 
ond-mortgage bonds has been authorized, of which some 
$600,000 have been sold or hypothecated. The gross earnings 
for the year ending Mry 31, 1874, were $329,547, and the net 
earnings $140,731, or $1,407 per mile, or about two-thirds of 
the interest on the first-mortgage bonds. During the same 
year $510,537 was spent for construction and equipment, and 
$509,725 was received from stock subscriptions and second- 
mortgage bonds. 


Illinois & St. Louis Bridge. 

The first regular train passed over the bridge on the morn- 
ing of July 16. 1t consisted of a locomotive and nine cars of 
the Indianapolis & St. Louis road, the cars being loaded with 
stone for the new post-office building. 


Kansas Pacific. 

The St. Louis Republican of July 18 says: ‘A number of 
officials connected with the Kansas Pacific Railway and the 
Union Pacific Railroad are here to confer in regard to pro-« 
rating freight transported over both roads in accer dance with 
the recent act of Congress. The gentlemen represe nting «he 
Kansas Pacific are Edward 8. Bowen, General Superintenvent; 
8. C. Smith, Auditor; T. F. Oakes, Genera) Freight Agent. 
Those representing the Union Pacific are E. P, Vining, Gen- 
eral Freight Agent; A. J. Poppleton, Solicitor; 8. H, H. Clark 
Assistant Superintendent, and Thomas J. Kimball, General 
Passenger Agent, all of Omaha.” 

It is understood that the claims of the Kansas Pacific were 
fully presented, but that no final decision was reached. 

Erie. 

Ina suit brought by the executors of John Arnot, of Elmi- 
ra, N. Y., to recover interest and principal of certain bonds 
issued by the Boston, Hartford & Erie Railroad Company and 
guaranteed by the Erie, the New York Supreme Court has 

iven judgment for the plaintiffs, the sum being $97,000. Un- 
der authority of this judgment the company’s property at El- 
mira has been levied on, Twe case will be carried *. to the 
Court of Appeals. If the decision is sustained, the Erie will 
be liable for the whole #5,000,000 of Boston, Hartiord & Erie 
bonds which were guaranteed by it. 


Dividends. 


The Cleveland, Columbus, Cincinnati & Indianapolis Rail- 
road Company has declared a semi-annual dividend of 4 per 
cent., payable August 1. 


The Postal Oar Question. 

A Washington dispatch of July 20 says: ‘‘ Correspondence 
has taken place between Mr. Hinckley, President of the Phila- 
delphia, Wilmington & Baltimore Railroad, and the Post Offic: 
Department, with reference to an application for higher com- 
pensation for the movement of the post office cars over that 
road. Something is said about the determination of tho com- 
pany not to move such cars after the first of August unless 
their demand be complied with, but there is an impression 
that this question will be deferred until the newly-appointed 
Postmaster General shall have entered upon his duties. In 
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the meantime the railroad omer will be officially informed 
by Postmaster-General Marshall that the law having fixed the 
compensation for the various kinds of service, the Department 
has no discretion in the premises, and therefore it cannot refer 
the question of compensation to an umpire, that course having 
been suggested by Mr. Hinckley.” 

Ouya Valley. 

It is stated that this company has arranged for the settle- 
ment of all points at issue with contractors, and the pay will 
be secured to the laborers. Steps have been taken to resume 
work, and the track will be put in readiness for laying the rails 
between Cleveland, O., and Canton this fall. 


Peoria, Atlanta & Decatur. 


This company seems to be in trouble again, the Illinois 
Central having levied on a large lot of ties to satisfy a claim 
of $4,000 for freight. 


Texas Midland, Gulf & New Orleans. 


This company was organized at a meeting held in Waco, 
Texas, July 6, Its officers state that a large amount of capi- 
tal has already been secured, and that work will soon be be- 
gun, 


Delaware, Lackawanna & Western. 


The force in the shops has been cut down to the lowest 
point, and many engines and cars are laid up, owing to the 
depressed condition of the coal trade. Several of the compa- 
ny's best mines are idle. 

Lehigh Valley. 

Like the other coal carrying and pening companies, this 
company’s business is just now very slack. The torce in the 
shops and on the road has been cut down to the lowest point 
and many men have been discharged from the mines. 


Pawtuxet Valley. 

The rails are laid on this road, which leaves the Hartford, 
Providence & Fishkill at River Point, R. I., 11 miles southwest 
of Providence, and runs in a northwesterly direction 344 miles 
to Hope Village. It passes through a thickly inhabited manu- 
facturing country, there being seven stations on the branch, 
an average of one to each halt mile, Trains will begin to run 
regularly about August 1. It is to be operated by the trustees 
ot the Harttord, ovidence & Fishkill under a five years’ 
lease, 


Oleveland, Oolumbus, Cincinnati & Indianapolis. 
Arrangements are being made for the location of new shops 
at Brightwood, a suburb of Indianapolis. 


Rookford, Rock Island & St. Louis. 


The billin chancery filed by the Union Trust Company to 
fereclose the first mortgage on this road has been dismissed 
by theCourt. The grounds for the decision were that the 
necessary number of bondholders had not joined in the re- 
quest to foreclose, as to former defaults, and+that the bill was 
prematurely filed as to the default of February, 1873. 


Ponagansett. 

At a recent meeting of this company arrangements were 
made for the survey of the line from Providence, KR, [., nearly 
due west to Danielsonville, Conn., a distance of about 25 miles. 
A committee was also appointed to consider certain proposals 
made by parties desiring to connect with the road at Daniel- 
sonville. 


Freight Rates from Chicago to the Southwest. 

A meeting of general superintendents and general freight 
agents of the railroads leading to the Southwest was held 
in Chicago, June 16, It was decided not to pool the earnings, 
but to advance the present freight rates to Southwestern 
points 10 per cent, 


Southwest Pennsylvania. 

The contractor, John Snyder, has now several hundred men 
at work on the extension of this road from Connellsville, Pa., 
southward to Mount Braddock. Three miles of grading, to 
Dunbar, are completed, and work is going on rapidly, 


Rutland. 

Certain propositions have been made to this company by 
the Central Vermont, the lessees of the road, looking to a con- 
solidation of the companies. A meeting of the stockholders 
was to be held this week to consider the propositions, the pre- 
cise nature of which has not been made public. 


Rochester & State Line. 

The 25 miles of road trom Rochester, N, Y., southwest to 
Le Roy is to be opened for business August 10. The ballast- 
ing and fencing is now being completed. Beyond Le Roy lit- 
tle is being done except to put up the fences where it is 
necessary to protect the road-bed. The grading and masonr 
of the road are eee completed, and very little wor 
is needed to make it ready for the iron. Negotiations are 
now going on for the sale ot the first-mortgage bonas, and it 
is believed that this can be effected, so that work can be re- 
sumed soon and the road finished this year, though the time 
is now growing short. 


Oentral Pacific. 

It is reported that the Pullman Car Company is negotiating 
to again place its cars on the line from San Francisco to uma- 
ha. (¢f the arrangement is made, a large number of cars will 

* be put on and will run through, avoiding the change at 
Ogden. : 
California Pacific. 

A full and careful investigation of this company’s affairs is, 
it is said, to be made my ag of the German bondholders, 
who are now in California for that purpose. 


Ohioago, Rock Island & Pacific. 


The reduction in the passenger fares made in accordance 
with the new Lowa law is from 15 to 25 per cent. he follow- 
ing ate the old and new rates toa few of the stations on the 
Iowa and Southwestern divisions from Davenport: 







New rates. Old rates. 
Adadiae: SB watbeGs sé sic ano 9002 cdese cocvccccee - $0 99 $1 20 
Towa City, 54 miles.. - 162 1 95 
Grinnell, 119 miles.. 3 60 4 20 
Des Moines, 174 miles..... voce . 525 6 15 
Council Bluffs, 310 miles.............. aeahe's * 9 61 11 05 
Washington, 75 miles.......seecesereeeseeseees 2 26 2 95 
Sigourney, 103 muiles....... Beorbcsecedseccceses 3 09 4 06 
Centerville, 163 miles. .......6.ecesseeeececeecs 4 89 6 42 


The decrease in freight rates is from 30 to 40 per cent. 


Kalamazoo, Lowell & Northern Michigan. 

The stockholders of this company met in Lowell, Mich., 
July 9, and voted to change the auge of their projected road 
to three feet. The reason given is that there was no prospect 
of securing money for a standard gauge road, and that if the 
road was of narrow gauge it might possibly be built. 


New Bedford. 


The stockholders of this een ag have authorized an issue 
8 for the purpose of funding 
the floating debt and making certain improvements on the 


of $400,000 first-mortgage bon 


road, 
Queen Anne’s & Kent. 


This road was sold under foreclosure of the first mortgage, 
July 14, and was P ae by C. W. Leavitt, agent for the 





Md., northeast to Massey’s Junction, was built about four years 
ago, and is said to be in fair condition, with a light equipment. 
é first-mortgage bonds, the only funded debt, were $260,000. 


Eastern Shore. 

It is stated that a bill has been filed in chancery for an in- 
junction against this company and the appointment of a re- 
ceiver. The road is an extension of the Deleware Railroad 
from the Delaware line south by west to Crisfield, Md., and is 
38 miles long. 


Flushing, North Side & Oentral. 

The stockholders of the Flushing & North Side, Central of 
Long Island, Central Extension Whitestone & Westchester, 
North Shore, North Shore & Port Washington and Roslyn & 
Huntington Raijroad companies met in New York, July 20, 
and, by a nearly unanimous vote, ratified the agreement for 
the consolidation of the different companies into one, which is 
to be called the Flushing, North Side & Central Railroad Com 
pany. The various lines have been heretofore either owned 
or operated under lease by the Flushing & North Side Company. 
The lines owned by the new company are as follows: 

Hunter’s Point, Long Island, by way of Flushing to White- 


DOD ccc cccccccs cesses co Ol Poebmerecsooeceneses 11% miles. 
EN BO CARRE TOO oon oo vice cc 660. 20600d8dps006rse8e0 6% * 
Wisse 60 DAB FIOR. 00 cccecccecccccccccccccsesciccccccccs 31 “ 
Garden City to Hempstead .......s.cecceesccecsecceeeeces 2 “ 
Bethpage Junction to Bethpage............-csecessceseees 2 “ 

DOtRh cccvcccsctccescccccescscessesescesesosccccees SB miles. 


It is moreover intended that the consolidated company shall 
extend the Great Neck line eastward some 25 miles to North- 
ort, with a branch ot six miles from Manhasset to Sands’ 
oint. The consolidated company owns all the Long Island 
lines outside of the South Side and Long Island Railroad com- 
panies’ systems. 


Ohicago & Oanada Svuthern. 

Officers of this company say that arrangements are being 
made which will secure the speedy completion of the line to 
Chicago. 


Brunswick & Albany. 


Holders of first-mortgage bonds of this company are notified 
that the dividend due to bondholders not joining in the pur- 
chase of the road will be paid after August 1, and they are re- 
quested to communicate with Mr, J. F. de Neufville, No. 18 
Exchange place, New York. 

The litigation in the case of this company has been finally 
concluded. All the minor suits have been disposed ef, and the 
title deeds to the purchasers and present holders have been 
finally ordered to be executed by the Court. 


Richmond & Trans-Allegheny. 


Elections have been held in the Counties of Campbell, Floyd, 
Tazewell and Powhatan, Virginia, on the question of subscrib- 
ing to the stock of this company, and in each case the vote has 
been against the subscription. 


New York & Oanada. 

The rails are all laid on the southern section of this road, 
from Whitehall, N. ¥., north to Ticonderoga, 24 miles. The 
road is being ballasted and is to be opened for travel August 
15. From Ticonderoga north to Port Henry, 17 miles, the road 
is already completed, that section having been part of the 
Whitehail & Plattsburg road, which was bought by the New 
York & Canada Company, so that 41 miles of the road north- 
ward trom Wuiteha)l are now completed. Work on the Lake 
George Branch is progressing, and it will probably be ready 
for use next month, 


New York & Oswego Midland. 


The Utica (N. Y.) Herald says: “ Extensive preparations 
are making to repair the road-bed, trestles and bridges along 
the entire line of the Midland. Operations uave already be- 
gun in many places, and it is intended to put the road in good 
condition to accommodate the increasing traffic and fall travel. 
Many portions are to be entirely rebuilt. A hundred tons of 
new rails are now at Norwich to be used between that place 
and Oneida.” 


New York Oentral & Hudson River. 

The trouble with the farmers at Port Byron, N. Y., has been 
settled for the present. The third and fourth tracks are being 
laid on the company’s property without taking any additional 
land tor the purpose. This makes it necessary to leave a very 
steep bank. 

Much trouble has been givun by a break in the Athens 
Branch, caused by a sinking of the road-bed. The break is 
500 feet long, and at last accounts 1,200 car-loads of gravel had 
been dumped in it without effect, the gravel sinking as fast as 
put down. 


Baltimore, Pittsburgh & Chicago. 

A seneponney bridge has been put up over the Maumee River 
at Defiance, O., and track is being laid west from that point. 
Gangs of tracklayers are also at work in Marshall and Laporte 
counties in Indiana, and work was to be begun this week both 
eastward and westward from the crossing of the Cincinnati, 
Wabash & Michigan in Kosciusko County. The grading will, 
it is expected, be all conipleted by the end of August and the 
bridging be.ore that time. Four steam shovels are in use sup- 
plying the ballasting trains, which follow the tracklayers as 
closely as possible. 


Lak Shore & Michigan Southern. 


At a meeting of the Executive Committee of the board of 
directors, held in New York, July 22, the tollowing statement 
was presented by the Auditor, for the s1x months ending June 
30, 1874 

BRPMIMER, vcccccccccccccnsceccnetececseses 06 Sedseseveseces $8,674,839 
Operating expenses (including cost of steel rails, substituted 

for iron), and taxes (66 per cent. of earnings).............. 5,608,993 


$4,065,846 


Interest, leases and dividend on guaranteed stock . $1,380,000 
Ne Sb OUI WIine 6.00 056.00 508-64 0006600008.005 190,000 
—-— _ 1,570,000 
Rs ack. 4s -eebnb¥eneee ches ¥icbb006deebstesscasons $1,495,846 


Equal to 3.025 per cent. on capital stock. 
The above amount has been expended for the following pur- 


poses : 
OIE 06 6.06 5-040 06 stvne sasen nsecescesecedd $263,770 
QU CGUIPTROME.csccsccccreccccs evcccccceccesecsosces 626,686 


——_ $890,456 
All this was under contracts made by the previous admin- 

istration prior to June 30, 1873, which contracts are now all 
closed, 


For payments on floating debt. 605,390 





$1,495,846 
The present Goating Gebtis......scccrecccccsccs ccccevess $2,100,000 


The reduction therein since January 1, 1874, other than by 
earnings, a8 shown above, was from proceeds sales second- 
mortgage bonds. 

The committee resolved that it was not for the interest of 
the stockholders that the bonds should be sold ata sacrifice, 
or that the debt should be too much increased, and therefore 
it was not expedient to declare any dividend at the present 
time, In view, however, of the improvement in the compa- 
ny’s affairs and the fact that it is not intended to engage in 
any new enterprizes, it is not believed that it will be necessary 





bondholders, for 


5,000. It is 26 miles long, from Centerville, 





Contrary to current Wall street reports, the question of a 
lease to the New York Central was not mentioned at the meet- 
ing. 


Olaims for Damages. 

The following is probably a sample of the way in which many 
claims against railroad companies are made up. It is from 
the Hartford (Conn.) Courant of July 11, which says: “On the 
night of June 17 the steamboat train struck an ox belonging to 
Charles Mather, at Mather’s Crossing, just north of this city, 


and left there, supposed to be dead. The next morning Mr. 
Mather, having some Posing to do, went to this field and 
yoking up his cattle did the work. Returning to the house he 
took up the Courant and read that the steamboat train had 
killed an ox near there, and a careful study of the case con. 
vinced him that it must be his ox. He repaired to the lot for 
inspection and discovered the scars which during the morn- 
ing’s work had escaped his notice. He has filed with the rail- 
road company a claim for damages. 


Syracuse Northern. 

The road is now in charge of the officers of the Rome, Water- 
town & Ogdensburg Company, which has substantially secured 
control of the road. The second and third mortgage bonds 
which are now owned by that company and the Resend 
Lackawanna & Western have been placed in the hands of Dud- 
ley P, Phelps, as trustee, with instructions to collect the 18 
months interest now due on them, or in default of payment to 
foreclose the mortgages at once. The latter course will 
probably be taken and the company re-organized, as it is not 
at all likely that the interest will be paid. 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 


Report of the Committee on the Form, Weight, Manu- 
facture and Life of Rails. 





(Concluded from page 270.1 


The committee, as now advised, is of opinion that the pat- 
terns shown in the ponies annexed, Nos. 1 and 2 for iron, $ for 
steel and for 4 either first-rate iron or steel, the weights 
being respectively 62, 50, 53 and 56 pounds to the yard, all 
formed according to the foregoing principles, are substantially 
of the right form and proportions, unless the machinery is 
extravagantly heavy. Many thousands of tons of the Ist, 2d 
and 4th of these patterns, and many hundred of the third, 
have stood the test of several years’ experience under a heavy 
traffic, especially on the different roads between Baltimore and 
New York. The coruers, at the bottom and outside of the 
head, should not be so much as in the first four of these pat- 
terns, but the sides and bottom of the head should be brought 
very nearly to a sharp edge, as represented by the dotted lines, 
This would give greater wearing surface on the sides of the 
head, and greater bearing surface for the fish-plate, and 
would not increase the weight one-fourth of a pound per yard, 
or less than 0.4 ton per mile.* + 

Mr. O. Chanute, Chief Mngineer, Erie Railway, and men- 
ber of the committee, proposes to adopt the form No. 5 for 
the Erie Railway. 

The committee cannot see any definite relation between the 
proper weight of a rail and the weight of a wheel rolling over 
it. Of course the rail, both when new and when fully worn, 
must be strong enough to carry the weight between the most 
distant actual supports, and to distribute that weight among 
adjacent supports. As this depends on the residual part of 
the rail, there is, within certain limits, a sort of rule-of-thumb 
relation between the weight of that part and the weight on a 
wheel. But if patterns or materials differ widely, even that 
relation faila. That most important to consider is, between 
the weight on a wheel and the hardness, elasticity and breadth 
of the metal in the head. The proper relation of the consum- 
able pert of the rail is not with the weight on a wheel, but 
with the amount and mode of the traffic. The relations of 
breadth of base are with weight on rail and amount and hard- 
ness of timber under it. 

As the weights of different parts of the rail should be ~~. 
ed to different purposes, and so follow different rules, the 
parts should not be ag agen) er aga me but each accord- 
ing to the duty it is to perform. Nearly as strong a rail is 
required for a light as for a heavy traffic, with the same ma- 
chinery, but it would be folly to put on as heavy a head for a 
light traffic road as for a heavy traffic. A poor rail gives out 
by coming to pieces, a good one by wearing down the head; 
neither is cured by general increase of weight. If our ties 
were always sound and solid and their surfaces in the same 

lane, the lightest rails in common use would be sufficient 

or strength and stiffness, But this is not always the condi- 
tion, and the frost makes it worse by heaving the road-bed 
unequally. 

Supposing the actual supports to be 5 feet apart or under, 
the rails represented in the diagrams are sufficient to carry 
the loads. According to more than 100 trials, made under the 
direction of the Chairman of the committee several years ag, 
with rails on supports 15 feet apart, the deflections of these 
rails were as follows : of the 62 pounds iron rail, 1.25 inches, 
with 4,400 pounds center load ; of the 50 pounds iron rail, 1.57 
inches, with 3,500 pounds, and of the steel, shown by diagram 
No. 4, 1.44 inches, with 3,800 pounds. The calculated elonga- 
tion of the bottom film of the rail was in each case one four- 
teen-hundredth. In every instance the deflections continu 
to increase in proportion to the weights beyond those here 
given. The great distance between supports, of course, 
caused the twists and unsteadiness and lateral bends of the 
rail to show a worse result than if the supports had = 
nearer together. With actual supports 5 feet apart, the ra 7 
should safely bear center loads as follows : the 62 pounds na 
13,200 pounds, with deflection of 0.14 inches ; the 50 ear 
rail, 10,500 pounds, with deflection of 0.17 inches, and the 

ounds steel rail, 11,400 pounds, with deflection of 0.16 inches; 

ccasional weights much heavier could pe carried withew’ 
sensible injury. For the partially worn rails, the stiffness a 
ing less, the distance between actual oes would Lp . 
cases be diminished by enabling the rail to bend down i 
intermediate support. But a more important evidence or 
these rails are strong enough is, that after a heavy Peder] 
several years they do not break, whether new or with the 
fully worn. As the actual bearings and other data for an but 
perfect or frost-heaved track are unknown, not calculation 
experience must decide what strength is sufficient. frees i> 

Our rails do not ped out for rene a mo 

ury to the head, not always perceptible to the . 
yon amount of such injury, additional strengt. ge orreed 
but does not prevent the destruction of the rail. be B® a lit- 
to prevent destruction by a little more and especially v¢ by 

tle better metal in the head, than merely to postpone 
much more metal below the head. ; E 

The really important inquiry is, what is the relation D 
the first four of 


between 


*For some particulars of experience with rails of * 
these Seeman, the committee refer to the annexed memoir coD 
tributed by their Chairman. in the 

+Mr. Sayre hus slightly beveled the upper part of pobng + e per 
rail shown in No.6. This makes weight and cost and con 
cent, less than if the sides were carried vertically ~~ His ob- 
sumable area, and therefore endurance, three peT dee oy not pre- 
ject is to save the flanges of the wheels. The comm 





to pass another dividend. 


pared to give an opinion on this feature. 


The animal was picked up and dragged into a neighboring lot, : 
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the size and elasticity of, and the weight on a wheel, and the 
width, hardness and elasticity of the top of the rail. 

“xperiments made by Mr. Chanute show that a vewly-turned 
driving-wheel, 5 feet in diameter, bears upon a rail surface 
only about one-fourth of a square inch. If, therefore, the weight 
on such a wheel is 10,000 pounds, the static pressure on the 
rail surface in contact with it is about 40,000 pounds per square 
inch ; the dyna. ic pressure is still more. the metal is so 
soft as to crash under this weight, as most wrought iron does, 
the top of the rail must not only be disintegrated so as to 
be easily wiped off by abrasion, but it must be expanded and 
elongated, a permanent longitudinal strain must take place, 
tending to tear apart the lower part of the head and all below 
it, and if it is not soon worn out, ultimate mee must en- 
sue. Increase in weight at best only postpones this breakage 
fora short time. Many rail-tops are actually elongated one- 
fourth inch. 

As the crushing and consequent expansion of the metal ex- 
tends but a short distance below the surface, any additional 
metal put in to counteract the strain should be put, not into 
«ll parts of the rail proportionally, but into the head, where 
it answers other important purposes. 

A weight of 5,000 pounds, on a wheel 30 inches in diameter, 
probably causes very much more than half the pressure per 
square inch that is caused by 10,000 pounds on a 5-foot wheel. 
And the same weight on the same sized wheel, with the wheel 
or rail or both highly elastic, gives much greater surface of 
contact, and therefore less pressure per square inch, than if 
both were inelastic. 

When the weight on asquare inch area of rail surface reaches 
a certain point, a small addition to it increases the damage 
many-fold. Increase of width of head tends somewhat to 
remedy this; but a  — increase in proportion to the weight 
of the wheel would do very little good. We, therefore, consider 
that no rule fixing the relative weights of load and rail should 
be adopted, except within very moderate limits for rails of the 
same pattern, kind and quality. This would be so local and 
limited as to be of no general use. As an increase of weight in 
the stem and base may cause too great rigidity, and thus di- 
minish endurance both by increasing wear and fracture, any 
such rule is liable to be not merely useless but mischievous. 

Tne committee is, as yet, uuprepared to go into detail on the 
manufacture of rails. e remark that the manufacture has 
s0 improved in this country that patterns formerly inadmissi- 
ble on account of the difficulty of rolling and risk of detects, 
and difficulties in cooling, are now readily produced, 

A few general principles, already familiar, may be briefly 
enumerated. The top surface should be very hard, and if pos- 
sible elastic, and made of such materials and in such manner 
as to be uniform, especially where heavy machinery is used; the 
base should be of strong and, if possible, slightly ductile met- 
al, the cooling and struightening so managed as to cause no 

rmanent strain of one part of the rail pyar another, A 
udicious increase of 10 or 15 per cent. to the cost otf ordinary 
rails would double their value. But this rail purchasers will 
not often pay, and rail-makers have no encouragement to put 
on the additional work, 

For testing rails the drop and the dead weight have often 
been used too exclusively. They test the rail only as a beam, 
and the metal only as to brittleness and strength. In Eng- 
land, where strength is the controlling consideration and 
where the rails are double-headed, the drop may be the best 
test. But here, where the rails do not give out from weak- 
ness but from wear, and where a certain amount of flexibility 
is conducive to the longevity of the rail, and where there is on- 
ly one head, it is not a sufficient guide, except in comparin 
different rails of the same kind and pattern. A rail of light 
head and heavy base will give the best test with the drop, but 
it will not last so long asa rail with a heavy head and! light 
base. The 56 pounds steel rail, diagram No. 4, is not so strong 
or stiff as the 62 pounds iron rail, diagram No. 1, and will not 
give so good results with the drop, But it will last ten times 
as long. Of course, we would not rales it as one of many tests. 
meer ed tests commonly give us permanent set. at we 

really want is not the amount of set some weight or blow 
gives, ng how great the weight or blow can be without any 
set at all, 


Many ago the Chairman of the committee adopted the 
teat of yoy! the rail to destruction. Perhaps 40,000 
tons were tested (by specimens taken at random) in this way; 
and the experience is, that the number of blows on any kin 
and pattern of rail very closely measures the lifetime of that 
rail as compared with others of the same kind. It fully dis- 
closes the defects of the rail, as brittleness, softness, bad 
Welding, lamination, etc. This, however, does not give the 
relative endurance of iron and steel, as it probably would if 
ach was destroyed only by honest wear. Steel lasts many 
times as long as iron, not only because harder, stronger, more 
dastic and homogeneous, not coming to pieces, but perhaps 
mainly because as yet the weight on its surface is not great 
enough to crush it; whereas the weight on the same surface of 
ae too great for the material, crushes and destroys 

re, 

As most tests are related to the mode of manufacture, it is 
best to defer their consideration till the manufacture is con- 
sidered. We only remark that the “durometer” is advan- 

eously used to test the hardness. Iron rails give out very 

n from unequal hardness in the head, which makes it wear 
down in spots. This instrument can be used to detect any 
such inequality. 

“The endurance of rails” is so dependent on their kind, 
tality and form, and their foundations and splicing, and on 

® grades, curves, etc., of the road, and on the speed of the 

8, and size and weight on wheels, no definite average 
t merical results can be given without a much fuller response 
- — the different railroads than we have yet obtained. We 
this hereafter give some particular resulta of experience on 
af _—. The duration of a rail is as indefinite as the value 
rails rée or the size of a piece of chalk. Some of the earl 
in Were in use 25 or 30 years, while new and larger rails Taid 
€same track during part of the same time gave way in 
— three years. Perhaps the light hammering of early 
thins wrmally inctessed their endurance. With heavy ma- 
vi ery and high speeds a rail might carry 1,000,000 tons ; 

, head light machinery and moderate speeds the same rai 
"% t carry 10,000,000 or 20,000,000 tons, 

Pe course the means of increasing endurance, besides in- 
ate bette’ sectional area of the consumable part of the rail, 
te wel metal, good road-beds, moderate speeds and moder- 
pet hie a As other than engineering considerations often 

bene weights of machinery, the present excessive weights 

One accepted as fixed. 
wid obvious remedy, though only partial, is to increase the 
tach wi the top of the rail, so that, the surface of contact of 
be lave eel being greater, the pressure per square inch shall 
and ite If the weight on a driving-wheel is 10,000 pounds, 
fourth &rea of contact with a rai)-head 2.1 inches wide is one- 

Square inch, the pressure will be at the rate of 40,000 
Peas Per Square inch. But if by increasing the width to 
inch, the the area of contact is increased to one-third square 
The Pressure will be only 30,000 pounds per square inch, 
Many mage done to the rail in the former case must be a great 

en &8 much as in the latter. 

road "obvious means of promoting endurance is to ballast 

A th stone broken very much smaller than is cus- 
With Hie ry and cover 30 perfcent. or more of the 

The = about 7 inches thick, and not less than 8 feet 

Ps aeth of ties does not depend mainly on gauge, 
ste tand bed. In some soils 9 feet lengths are re- 

to slide, Good ballast, in mst situations, can be 
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pe on for one track for $2,000 per mile. If the rails will 
t four years with poor ballast, they will probably last 
five with good. Experience has sometimes shown much 
more than that difference.* If the cost and inconve- 
nience of a renewal is $4,000, the present value of re- 
newals each four years forever with Jmoney at 7 per cent. 
is ~_ — $12,620; each five years — = $9,732. The differ- 

0.817 eae” re 
ence, $2,888, is nearly 50 per cent. more than the cost of 
ballast. Besides the maintenance of the road-bed so ballasted 
is next to nothing ; that of the unballasted or badly ballasted 
is very considerable. 

‘The last — on which we are called upon to report is ‘‘ the 
breakage of rails.” We shall not dwell on such well-known 
causes as ties too far apart, rotten or uneven, want of good 
ballast, poad-bed yielding unequally under the weight, depres- 
sions on the top of the rail, especially at the ends, lateral an- 
gles at the joints, or sharp curves approximating angles, 
pasching, slotting and bad joints, nor ehall we refer to obso- 

ete appliances, such as chairs, etc. Nor shall we do more than 
refer to the too great rigidity of rail by which, as before point- 
ed out, their liability to break is increased. 

We call attention saue to the elongation of the top of the 
rail by too great weight on a wheel in proportion to the bear- 
ing surface and the hardness of the metal, by which a perma- 
nent strain is created on the rest of the rail, perhaps gradual- 
ly snapping the extended fibres or somehow weakening the 
metal, resulting in ultimate fracture. We also repeat that this 
is partially Pemedied by greater width of the top of the rail. 

ut why do rails break in winter especially? 

ist. Because the material is, as most of the committee think 
has been proved, really more brittle in very cold weather. Ac- 
cording to experiments reported by Sandberg, specimens re- 
quiring a drop to fall 39 feet to break them with the thermom- 
eter at 84°, were broken with the same _ rop falling 11 feet with 
the thermometer at 10°. Differeni kinds of iron and steel 
vary very much in this respect. Steel, though more elastic, 
does not wire-draw like iron. Iron does not wire-draw so much 
when cold, But it may be questioned whether the limit of 
elasticity in iron or steel is lowered by cold, If it is not, then 
cold alone would not endanger the rail, but inordinate strain 
must be an essential condit.on of fracture. 

2d. The road-bed heaves irregularly, causing the rail to bear 
on few points far apart. 

8d. The road-bed being frozen hard becomes inelastic; and 
also high points are not lowered to the level of other supports 
by the weight. 

4th. The top of the head, name elongated, and a permanent 
longitudinal strain thas created, co-operates with the other 
causes in producing fracture. 

5th. Insufficient allowance for contraction by cold may cause 
a longitudinal tension acting against the fish-bolts. 

From a report on this cuties from Mr. Chanute, it appears 
that on a Western railroad there had been no breakage for 10 
years after the rails were laid, then 200 or 300 in one winter, 
and then over 5,000 the next winter, showing that by use the 
rails became more breakable. 

Our last duty is to give our views of the comparative value 
of steel and iron rails. While steel rails as we get them are 
tolerably uniform in quality, iron varies so much that no com- 
parison can be made og of particular qualities or of av.- 
rages of qualities widely different. We can as yet do little 
more than give the results of our own experience. In 80 do- 
ing we shall not only compare steel and iron, but also the 

effects of some different circumstances on the duration of 
both. 


It seems probable that the best iron, if homogeneous and 
the head of unifurm hardness, so as to wear off evenly, like 
steel, would, with machinery of moderate weight, wear a third 
or even half as long a8 steel. The Obhairman has found that 
his 62 pounds iron rail, after carrying about 14,000,000 tons 
gross load, has worn off only about 25 per cent. more than the 
steel rails on the same track and under the same circum- 
stances. Probably it will not wear so when the top crust is 
worn through. But owing to want of homogeneousness and 
uniformity the iron scales, — laminates, or somehow 
disintegrates or mashes in spots before it wears out. 

In 1864 some steel rails were laid down at Wetherly, on what 
is now part of the Lehigh Valley Railroad, on a steep grade 
where here is constant drilling twelve or fifteen hours a day. 
A section of the only rail yet taken out after nine years and 
seven months wear is shown in diagram No. 29—the dotted 
line representing the probable original top. It that was the 
top the head is worn down three-tenths inch, and 9.30 pounds 
of metal per yard worn off by what is Ye to be equiva- 
lent to 40,000,000 tons freight or 100,000, tons gross load. 
The other rails are expected to last two years longer (in all 
twelve), and so to carry the equivalent of about 50,000,000 tons 
freight, or 125,000,000 tons gross load. If the stem had been 
thinner the wear would probably have been less. Iron rails in 
the same situation averaged four months, so that the steel 
seems to be thirty-six tiiaes as durable as the iron. 

The 62 pounds iron rails before mentioned may carry 
12,000,000 tons of coal with the slow speeds on the Belvidere 
Railroad. Rails in other places of fair ordinary quality carry 
from 2,500,000 to 6,000,000 tons freight, or 4,000,000 to 15,000,000 
tons gross load, acvording to weights, speeds, grades and other 
circumstances. 

A steel rail may last five or ten times as long as a really good 
iron rail, fifteen or twenty times as long as those that pass for 
good, thirty or forty times as long as the common run, and 
fifty or even hundred times as long as many rails made ten 
ead ago, or since imported from the cinder heaps of Great 

ritain. 


From observations made under the direction of the Chair- 
man, of which diagrams Nos. 7 to 17 are specimens for steel, 
and Nos. 18 to 28 for iron, it appears that 1,000,000 tons of 
freight or its equivalent, equal 2,500,000 tons gross load, 
have worn off the steel from 0.14 to 0,62 pounds per yard, 
averaging 0.30 = 0.47 tons ged mile, and have worn off the 
iron from the 62-pounds rail rolled at Bethlehem from 0.27 to 
0.69 pounds per yard, ovenngns 0.38 = about 0.6 ton per mile. 
The rails have teen laid from four to seven years, most of 
them six years. It will be seen from the diagrams that in 
most cases the head is worn off as much on the side as on the 
top, even on straight lines. This is owing in part to the gauge 
of the foreign cars being two inches narrower than that of the 
road, 

If the heads of these steel rails can be safely worn down one- 
half inch and one-fourth inch from each side, those on straight 
lines and under other favorable circumstances ought to carry 
100,000,000 tons of freight, those on the worst curves 20,000,- 
000, the average 50,000,000, equal to 125,000,000 tons gross 
load. But for the difference in gauge between the cars and 
the road the endurance would probably be much greater, On 
straight lines the wear on the top seems to be only one- 
hundredth inch for 125,000,000 tons of freight, that should 
require 62,000,000 tons to wear the head down one-half inch, 
robably steel rails can at the presént moment be purchased 
for $9,000 per mile, which last 10 times as long as the best iron 





* Many years ago the Chairman of the Committee ballasted a mile 


as follows: The loam at sub-grade was rolled and leveled till even, 
slightly rounded and uniformly hard, then a thin stratum of fine 
gravel put on to prevent the loam from ay | between the broken 
stones, then a stratum of ordinary ballast 6 in 


ches thick, then very 


fine ballast 9 inches thick. in two courses. Each stratum and course 
was thoroughly rolled before the next was put on, For 10 years it is 
not supposed @ dollar was spent on this mile, except to watch it. 
Rails and ties are supposed to have lasted 40 per cent. longer than in 





other paces. 


that can be had for $6,000 per mile. The commercial value of 
the iron (measured by price) will then be two-thirds that of 
the steel, its intrinsic value or y ory! for usefulness (meas- 
ured by endurance), one-tenth that of steel. Its economic 
value will depend on combined capacity and opportunity for 
usefulness (measured by endurance and traffic), and the inter- 
est chargeable against it. 

Let T Y ea the cost of the iron = 6,000, S that of the 
steel = 9,000, L the loss on each renewal of the iron, say 4,000; 
L' the loss on each renewal of the steel, say 5,000. Let a be 
the rate of accumulated interest (at 7 per cent.) for the inter- 
val between the renewals of the iron, and a! that for the in- 
tervals between the steel. Then fo make the iron and steel 
equaily economical. 


a 


If iron will last 10 years under the traffic on the road to be 
provided for, and steel 100 years, then the cost of iron and its 
perpetuation will be 


6,000 + 4,000 _.. 10,041; of steel, 9,000 +_5,000 — 9,005, and the 
0.99 971.8 


1+ 2 should equal § + + 
a 


present vatue of the difference in favor of steel will be 1,036. 
At 12 years it is nearly equal, over 12 iron is most economical, 
under 12 steel is must economical, 

But it may be economical to use iron temporarily, while 
traffic is light, and replace with steel when traffic becomes 
heavy. Under no circumstances can it be economy to use a 
very heavy iron rail (say 80 pounds to the yard), for a light 
steel rail would cost less and last longer. It makes little dilt- 
ference whether a stee! rail will last one-half century or forever. 
The present value of renewals every 50 years forever is 

5, 


only aap = 165 or less than 2 per cent, on the cost of the 
rails. 


The members of the committee have endeavored to dissect 
the subjects referred to them, and present the points sepa- 
rately, 80 that those of the Society and others may give tacts 
or opinions on points within their observation, Before the 
Committee are called upon for a final report. 

AsuBeL WaLsa, 
JoHN GRIFFEN, 
Octave CHanuteE, } Committee, 
M. N. Founey, 
I. M. St. Jonn, 





MEMOIR BY MR, ASHBEL WELCH. 

During the year 1865 the task presented itself to me of de- 
vising or selecting suitable f rms of rails for the system of 
railroads occupying the central part of the State of New 
Jersey, between Philadelphia and New York, of which I was 
the executive officer as well as the enginecr, I proposed to 
use three classes of iron rails, one for main lines with heavy 
traffic, one for branches with light traffic, and one for sidings 
but little used, and one class of steel rails, of course for main 
lines. ‘The result of the consideration then given to the sub- 
ject was the adoption of principles by which the formes of rails 
should be determined nearly identical with those set forth in 
the report to which this memoir is appended, and patterns 
were adopted conformable thereto. 

A 62-pounds rail pattern was adopted in 1865, afterwards 
slightly modified by less rounding of the corners of the head. 
This pattern, so modified, is shown in the annexed diagram 
marked ‘‘ No. 1,” height 444 inches, base 4 inches, stem one- 
half inch thick, radius of sectional curvature of top 12 inches, 
inclination ot bearing surtaces for both bottom and top of the fish 
plate, 14°, Many thousand tons of rails of this pattern, rolled 
principally by the Bethlehem Iron Co., were used under my 
own direction, and, so far as I can learn, no American rails 
have endured better, most not so weli. Diagrams Nos. 18, 19, 
20, 21, 22, 23, 24 and 25, show how they are worn in 6 years, 
carrying 6,000,000 tons freight, or 15,000,000 tons gross load. 
After an experience of eight or nine years with such rails, 
under a heavy traffic, with heavy machinery and high speeds, 
after much inquiry, I have not beeu able to find that the half- 
inch stem has ever compressed or bent sideways, or the head 
or base has cracked off, or suffered in any way from the sharp 
re-entering angle with the stem, or that the rail has ever given 
out, except by wearing, crushing, scaling, splintering or lam- 
inating at the top. Substantially this form is now being 
adopted by neighboring engineers in this country, who at 
Scot strongly objected to it. I made one decided mistake in 
this pattern, by not having the outer bottom corners of the 
head sharp enough; or, rather, I yielded too much to the gen- 
eral feeling against such an unsightly thing as an angular 
head, 

Where chestnut and other soft ties are used, unless the 
wood is very elastic, the base of this rail should be increased 
to 4% inches. 

Diagram No. 2 shows the 50-lb, iron rail I adopted for branch 
railroads; height and base each 34% inches, stem 15-32 thick, 
head 2% wide and 1% “eep. More than 30,000 tons of this 
pattern, rolled by the Allentown Rolling Mill Co., are in use 
on different roads, and do good service. 

Previous to 1867 the steel rails laid in this country, copied 
from the iron rails then in use, were unnecessarily heavy, and 
80 proportioned that much of the metal did no good. ‘The 
forms in use for i:on rails were calculated not so much to pre- 
vent their destruction by wearing out as by coming to pieces, 
Believing that there was no danger of this latter mode of fail- 
ure in a steel rail, and that avery thin stem and base would 
give sufficient strength, I determined to try a pattern in which 
all the metal possible should be put into the head, and as little 
as possible anywhere else. This pattern, intended as an ex- 

riment to give the principles I had adopted an extreme test 
[represented in the diagram marked “ No. 3,” height anc 
base each 4 inches, head full 2% inches wide and 14% deep, ra- 
dius of sectional curvature of top of head 12 inches, stem 7-10 
thick, base 3-16 on the edge, and its upper surface rising at an 
angle of 14° (same angle as under side of head), weight 53 lbs. 
to the yard. : 

After considerable negotiation with Naylor & Co., during the 
early part of the season of 1866, I gave them the order on 
August 14 for 200 tons of steel rails of that pattern, to be rolled 
by John Brown & Co., at Sheffield. After much hesitation and 
unsuccessful effort on their part to get the pattern modified, 
and the lengths reduced below 30 feet, the rails were finally 
rolled by them without much difficulty, stood an og pd 
good drop test (tested, as I understood at the time, by Kirk- 
aldy, at London}, and were laid in the spring of 1867 at points 
on the main lines of the railroads above referred to, where it 
had been found that rails were destroyed most rapidly. : 
The severe usage to which these rails were subjected, with- 
out the slightest injury, soon made it evident that they were 
strong enough, and several hundred tons more of the same 
attern were laid down in 1868 on the main line, between 
niladelphia and New York, in places where rails » ere worn 
out most rapidly. One point where they were laid was in 
Bergen Cut, a mile or two from the Hudson River, where the 
curves are very aharp and the speed high. Probably 3,600,000 
to 3,800,000 tons of gross load per annum have since passed 
over each track laid with these spindle-shanked rails at that 
gots, equivalent to 9,000,000 to 10,060,000 tons of freight in 
he 6 years. 





After frequent, inclading very recent, examinations of the 
rails of this pattern, I cannot find that one rail has ever broken, 
although many bundreds of other rails, including some 67- 
pounds steel, bave broken on the same roads since these wert 
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laid. The only injuries I can find to the stem or base are: 
one base cracked, and the bases at three joints on rotten ties 
bent up for avery few inches. In many places where these 
rails are laid the road-bed is not a good one. The rails with 
thinnest stoms wear best. 

On applying accurate complementary templets to these rails, 
no stem has been found compressed or bent or deflected from 
the perpendicular. The templets would show a deviation of 
less than one-hundredth inch. Except the wear on the beads, 
the rails are apparently as good as when first laid, some six 
and some seven years ago. The accompanying diagrams, Nos. 
6, 8, 10 and 12, show how and how much the heads have worn. 
On 'the sharp curves the wear on the top of the head of the 
outer rail is three or four times as much as on straight lines, 
the wear on the side of the head increasing the whole loss of 
meta! to four or five times as much as on the straight line, ex- 
cept where there is much stopping and starting. As these 
rails were in all cases laidin the worst places, the wear is much 
greater than 1t would average on a whole road, In those 
’ places good fair iron rails, as rails went in those days, wore 

out ina year. On the Belvidere Delaware Railroad, where the 
trains commonly take 750 tons of coal, at a speed of eight 
miles per hour (the weight on each driver being under 10,000 
— ), and the foundation is good, the wear on the top of 

he rail is sometimes not over one-hundredth inch for 2,000,000 
tons of coal or its equivalent; while at Bergen Cut, where the 
radius of curvature is under 600 feet, the loss of metal from 
the top and side of the head is full six times as great for an 
equivalent amouit of traffic. In the former the ye rows of 
this if 1 gre steel rail is probably 80,000,000 tons of coal, or 
er tons gross load, in the latter 30,000,000 tons gross 
oad, 


These rails having behaved so well, I adopted the pattern 
for the system of roads in my charge ; slightly modifying it 
however, by putting a little more metal into the base and 
stem, making the latter 15-32 thick, and increasing the weight 
to 56 pounds, This is shown in diagram No, 4, and was partly 
a concession to one opinion, especially to that of President 
Hinckley, who adopted this pattern for the i eareege ae Wil- 
mington & Baltimure Railroad, pertty to facilitate the manu- 
facture, but especially to be on the safe side. As the original 
53-pounds pattern has given just as good results as the other, 
I would adopt it now in preference, except where the machin- 
a! is very heavy, or the ties bad. : 

everal hundred miles of track laid with steel rails of this 
modified (56-pounds) pattern have been in successful use un- 
cer a heavy traffic, with high speeds, from three to six years ; 
especially on the roads between Baltimore and New York. I 
cannot find that more than two or three of these rails out of 
7,000 or 8,000 tons iaid under my own direction have been 
broken or removed from the track. 

This pattern, pomneees at first by all who saw it with sur- 
prise and disapprobation, has been | Growing in favor, and with 
slight modifications extensively adopted, Those who have 
since adopted substantially the same pattern may have been 
lei to it without any knowledge of mine by the same course of 
reasoning that I followed. 

For reasons elsewhere given, the corners on the under side 
of the head cught to have been less rounded. With ties of solt 
wood (unless very elastic, like cypress), the base should be 44% 
inches wide, or even wider. 

Misled by a high foreign authority, I at first used too short 
fish-plates, only 14 inches long, the ends of which Gently in- 
dented ths shoulders of the rail. I afterwards used fish -plates 
28 inches long. The flat slopes adopted for the bearings of 
the fish-plate prevent any such tendency to move outwards 
that the bolts ever break or the nuts work loose, I put small 
leather washers undef the nuts, and though tried periodically, 
they are sometimes not tightened for many months or even for 


years. 

1 understand that some railroads are now using an iron rail 
of the pattern shown in diagram No.4. If the metal is thor- 
oughly welded, it will do weil. 

8 the mans experience with very slender rails differs 
widely from what was generally expected, I submit it for the 
information of the Society. 


DISCUSSION ON THE BEPORT. 


Mr. Horatio AriEeN.—In listening to the report just read, 1 
have wished very much that we had in this country the good 
old English custom of saying “‘hear, hear.” Surely, then, 
many present would have been prompted thus to manifest 
their approval. Although all may reaa the report in print, 
those who have traveled a long way to attend this Convention 
must rejoice that so valuable a paper has been pressed upon 
their attention and memory by one of such experience and 
ability. Itis rarely & body of engineers listens to so much 
that is valuable as we have just done. 

Mr, Roperr L. KE.—I understand this 1s only a partial 
repurt, and that the committee still has the matter under con- 
sideration. I move the adoption of the report, and that the 
committee be continued. (The motion was carried.) 

Mr. J. Durron SteEeLx.—I have been exceedingly interested 
in tne report, and think the Suciety has great reason for con- 
gratulution that this important topic has been placed in so 
competent hands. 

When the old fish-belly rail in the Liverpool & Manchester 
Railroad was abandoned, the matter was made the subject of 
scientific investigation in England, the result of which was the 

-oduction of a rail pattern nearly like that recommended by 

is committee, and the adoption of which was prevented by 
the influence of the iron manufacturers. 

About a dozen years ago a very large |_[ shaped rail, 12 
inches across the bar and 6 inches high, was in favor in Eng- 
land. The two rails forming the track, yi be feet in length, 
were tied together with iron bars, and the ballast was put in 
so as to sus them without ties or other supports. An 
English stockholder in the railroad of which I had charge at 
that vime caused to be sent over to America enough of these 
rails to lay one mile of track, which was carefuily done, and 
the ballast putin. The result was that at first it was one of 
the most perfect roads that L ever rode upon ; there was hard- 
ly a jaror quiver; butin consequence of the lack of elas- 
ticity referred to in this report, the wear was astounding, and 
in six months the rails had to be taken up. 

The double-beaded E..glish rail was intended toreverse. If 
Tam i ony informed, one objection to this pattern not men- 
tioned by the committee is, that the roll of the wheels on the 
head of the rail granulates or wears it so that fracture takes 
place immediately upon reversion. I have watched with some 
interest, as probably subject to similar influences, steel frogs 
when reversed, and find that they will not then withstand the 
wear. 

Mz. A. D. Briaas.—My own observation has led me to doubt 
very much whether low temperature is the cause of failure of 
rails in cold weather. It isa matter to which I have given 
much attention during the last few years. I have collected 
considerable information upon the subject, and so far as I am 
at present informed, good rails and good iron wheels are not 
weaker in a low temperature or more likely thereby to break 
than in a higher temperature. In Massachusetts it has been 
shown that few, if any, more rails or ties brvak in cold than 
in warm weather from temperature alone. I m assured the 
failures in cold weather are due instead to defective rail pat- 
Lo the quality of material, or the condition of the road- 


THE WEIGHT OF RAILS AND THE BREAKING OF IRON RAILS. 
[Notes by O. Cuanur#, OC. E., nig 4 the Suciety, presented J uly 


The Weight of Rails.—The writer has long entertained the 
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opinion that the assumption of any fixed relation between the 
weight of a rail and the maximum load borne by one pair of 
wheels passing over it was misleading and fallacious. A 
simple consideration of the pressure on the surfaces in contact 
between the driving-wheels of the locomotive and the rails 
will make this apparent. (f the wheel and the rail were both 
inelastic, the contact would be a line, and the pressure would 
be infinite. Being elastic, however, they both yield a little, 
and the contact becomes a surface. 

Ten years ago, the writer took some pains to measure these 
surfaces, and then found them to average about % of an inch 
across the face of the rail and about % of an inch along its length 
giving an area of 9-82 of a sqnare inch, on which a weight 
of 9,000 pounds will exert a pressure of 32,000 pounds per 
square inch, 10,000 pounds a pressure of 35,555 pounds per square 
inch, and 11,000 pounds a pressure of 39,111 pounds per square 
inch. These experiments have recently been repeated upon 
the Erie Railway. Those which seemed most satisfactory were 
made by jacking up simultaneously both wheels of a pair of 
drivers, and introducing between them and the rails a sheet 
of thin tissue paper, underlaid by a black sheet of thin mani- 
fold copying paper, By lowering the wheels upon the paper, 
and allowing their full weight to rest thereon, a very good im- 
pression of the surfaces in contact was obtained.* 

The following table are static pressures, and as ordinary 
wrought iron begins to crush at about 38,000 or 40,000 pounds 
to the square inch, the following weights when put into mo- 
tion are pretty sure to smash down any materi bas soft as or- 
dinary bar iron. While the maximum weight of the wheels, 
therefore, should undoubtedly govern the hardness of the ma- 
terial in the head of the rail, fh no relation to the weight of 
the rail, except so far as this results from its necessary form 


and proportion as a girder to carry and distribute the weight 
to the supports, and this again is modified by the distance they 
may be spaced apart : 
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lf these premises be correct, it follows that the adding of 
weight to an iron rail, already sufficiently stiff to carry the 
load, would only insure its more rapid destruction, by making 
it too rigid to yield slightly under the wheel, and perhaps by 
preventing such slight deflections between the supports as is 
ound admissible in practice, and which, by curving the rail to 
some assimilation with the wheel, probably increases slightly 
the areas in contact, and so diminishes the intensity of the 
crushing pressures. Hence we find that in many cases some 
light, shallow rails, with hard material in the head, thoroughly 
welded, have greatly outworn much heavier iron rails under 
the same traffic. ence, also, railroads with a heavy traffic, 
requiring powerful locomotives, with 11,000 to 12,000 pounds 
per wheel, in order to haul maximum trains and keep down 
the expenses of their train service, really cannot afford to lay 
any but steel rails in their main tracks. Railroads with a 
moderate traffic, which cannot as yet afford to buy steel rails, 
and have from 10,000 to 11,000 pounds on their engine wheeis, 
should stipulate for the hardest iron it is possible to place in 
the heads of their rails, with a due regard to perfect welding; 
while those with a light business would actually find it more 
profitable to sellany locomotives with more than 10,000 pounds 
per wheel than to have them crush and destroy the iron rails 
now laid in their tracks, before the growth of the country fur- 
nishes a remunerative business. 

It is therefore suggested, as of more pressing importance to 
many of our American railroads, that they should preferably 
properties their machinery to the rails now lying upon thom 

han endeavor to adapt the rails to the machinery. In the 
building of new roads, the weight and character of the rails 
have been governed by financial rather than truly economical 
considerations. Railway presidents and directors have con- 
sulted the treasurer, rather than the engineer. The latter 
should therefore endeavor now so to have the engines propor- 
tioned as not to exert crushing strains on the rails. 

As the first set of rails become worn out, and the traffic in- 
creases, the weight of the locomotives is sure to increase, and 
it is right that it should dosc. Rates will be decreasing at 
the same time that the volume of business increases, and the 
expenses of train service will be assuming a larger proportion 
of the total cost of operating, so that it will be desirable to 
economize, and to diminish the proportion of cost of train 
labor, by increasing the size of the trains. This result is in- 
evitable, and when this second —— arrives, it would bea 
mistake to oppose an increase in the weight of locomotives to 
conform with modern practice, which then becomes both neces- 
sary and economical, 

When this occurs, however, the weight upon the driving- 
wheels should govern the materialin the rail rather than its 
weight, anid endeavors should be directed to the selection of 
the best materials and proportions for the second set of rails, 
whether of steel or of iron, instead of looking to a mere in- 
crease of weight, which, as hereinbefore stated, may become a 

ositive detriment. The weight of the rail will result from its 

‘orm and depth, and it should be designed a: a girder or beam, 

resting upon several supports, so as best to carry and dis- 
tribute the loads on the wheels, The distance apart of the 
ties or supports will be governed by their cost, by the depth 
assumed for the rail, by convenience in tamping and repairs, 
as well as by the character of the soil, of the machinery and of 
the traffic. It may be stated in general terms that the best 
practice in this country seems to point to the laying of rails 4 
to 4% inches deep, weighing from 56 to 68 pounds per yard, 
upon ties spaced about 2 feet from center to center. 

The peowing. rules are therefore proposed as a substitute 
for that fixing the weight of rails as a multiple of the maxi- 
mum weight upon a driving-wheel. 

1st, Rails are to be designed as girders resting upon several 
supports, on the same pep and trom the same general 
data as those now applied to bridges, 

2d. Where locomotive driving-wheels are loaded to 11,000 
pounds or over, the rails should be of steel. 

3d. When from any cause it is not possible to provide steel 
rails for such weights, the waterial in the heads of iron rails 
should be the hardest it is possible to weld thoroughly to the 
body of the rail. 

Breaking A Iron Rails.—Sufficient attention has prob- 
ably not been called to the age of iron rails, or rather to the 
amount of traffic which has passed over them, as affecting 
their liability to fracture in cold weather. 





, * The experiment on engire 492 was made by substituting thin 
bank-note paper for the tissue paper, and that on engine 384 by wet- 
ting the rail around the area in contact w.th the wheel with a solution 
of sulphate of copper. The eopper, being deposited on the rail and 
wheel, left a bright spot of iron untouched where the surfaces had 
been in contact. Neither of the latter experiments were deemed as 





satisfactory as those with tissue paper, 


—— 


Some years ago the writer was in charge of the main. 
tenance of way ona prominent Western railroad. About 71 
tiles of this had been laid in 1854 with an English rail of 
about 58 pounds weight per yard. It was pear-headed, and 
laid with wrought-iron chairs upon joint ties. During the 
winter of 1864-5, these rails, which had hitherto proved amply 
strong for the traffic and machinery, began to break under the 
trains, and some 300 of them —— upon this division dur- 
ing the continuance of the cold weather. This breaking 
ceased when spring returned, and during the ensuing summer 
and autumn few or no breakages occurred. 

The condition of the track, already much improved, com. 
pee with what it had been in former years, was made stil] 

etter during the working season. About 15 miles were relaid 
with seouted iron, thus reducing the amount of old rails upon 
this portion of the road to about 56 miles; many new ties were 
om in, and great attention paid to the surfacing, draining and 

allasting. Notwithstanding this, as soon as cold weather get 
in, during the winter of 1865-6, the rails began to break under 
the trains at a most alarming rate. Sometimes from 50 to 100 
rails would be reported broken of a night, and about 3,409 
rails snapped upon this 56 miles during the continuance of the 
cold weather. As most of these rails were 18 feet long, this 
amounted to about 5% miles of track, or over ten per cent. of 
the whole. 

Immediate measures were taken to guard the safety of the 
drains. Passenger trains were slowed to a speed of 20 miles 
per hour, and freight trains to 12 miles te hour over this dan- 
gorene portion of the line. It was divided into patrols from 

hree-fourths to one mile in length, and watchmen were put 
on night and day, to walk over the track after every train, to 
look out for broken rails, while the section gangs were held in 
readiness at all times to repair or replace any breakages, 
These mainly occurred over the shoulder ties, or those next to 
the joints, and about 20 to 24 inches from the end of the rail, 
although sometimes the rail broke into three or four pieces 
under the train, The precautions taken proved so effectual 
that after they were adopted only 22 trains went off the track 
(of which but cne was a passenger train) on this portion of 
the road, and in every case the trains were thrown off by rails 
which broke under them. 

The process seemed to be as follows: The rails broke 
under the engine, but this almost invariably passed over in 
salety, the car-wheels then successively loosened the broken 
piece of rail, until one of them threw it out of line, when the 
next wheel would go off the track and the train would be 
wrecked, generally towards its rear end. In the vast 
majority of tanenees (say 3,400 to 22) the broken pieces of 
rails were not thrown out of the track by the train whieh had 
broken them, or if so, only dropped out of line after the last 
car had passed, and were soon thereafter found by the watch- 
man, when a new rail would be putin, or the pieces se-ured 
in place, so that the next train, which was flagged, could pro- 
ceed in safety. 

Most of the breakages occurred when the weather moderated 
after a very cold snap. A comparatively mild night, after two 
or three days of intense cold, always showed a large increased 
number of feaken rails in the daily reports of the watchman, 
An increase was also shown when the weather turned from 
mild to cold, the predisposing cause seeming to be a change 
in the temperature, and consequently in the internal strains 
of the rails. As spring and warmth returned the rails gradu- 
ally ceased to break. } 

tt is almost needless to say, that during the succeeding 
season the whole of that 56 miles of track was relaid with new 
rails, 

Incredible as this experience may seem, it is believed not to 
be singular. It is within the personal knowledge of the writer 
that an engine without a train, with a flat driving-wheel, broke 
no less than 163 rails, upon another Western railroad in run- 
ning 30 miles, without getting off the track herself, and that 
some lines have recently had an experience very similar to that 
above described, as to the number of breakages. ; 

It seems certain that after -ails have been run over either 4 
certain number of times or of years, they become much more 
brittle, and likely to break off square without warning. They 
may have sannel 4 be sufficiently strong during the first few 
years after which they were laid, and then suddenly develop 
increased brittleness, and break in large numbers under the 
same class of rolling stock, and the same conditions of work- 
ing as those which they have successtully withstood during 
previous winters. This has been partially counteracted on 
some lines by annealing repaired rails. For this purpose they 
have been roasted to a duil red heat, over fires made ot old 
ties, and allowed gradualiy to cool, but the results have not 
been sufficiently satisfactory to warrant a continuance of the 
practice. 


The reader will naturally conclude that these experiences 
tend to confirm the theories of su-called granulation or crysta 
ization ot iron under severe strains, That a very great reduc- 
tion of iis tensile strength takes place under repeated and se 
vere vibrations is Sbeolion tly proved, but an inspection of the 
fractures of these rails did not lead to the belief that any pro- 
cess at all analagous to crystalization had taken place. 
minute examination of the foot of the broken rails rather = 
veyed the impression of bright broken threads, while © 4 
heads presented a more granular appearance. If we oa 
that in the operation of rolling the original grains ; that 
wrougnt iron were age! lengthened into fibres, poe ‘ 
repeated tensions and vibrations would tend to break an = 
arate some of these fibres, especially when a change of py 0 
ature had altered the internal strains in the pare Te “ 

robably form very nearly an idea of what really too ps - of 
The fact that the greatest number broke upon a modera -« 
the weather, and the general position of the fracture pepe 
first tie, back from the joint, led to the belief,that they ie 
bly first broke by tension in the head. The latter, > hes 
greater mass than either the foot or stem, would absor hs 
and expand more slowly, and therefore would be - g ting 
initial tension, especially in the night, when the coun a eink 
effect of the sun’s rays would not be present. A rai a 
substantially a continuous beam resting upon & “a top 
supports, would, on the passage of a load, have ‘nur 
strained in compression between the points of contrary Hence 
between the ties and in tension over the supports. sing 0 
the breaking over the shoulder ties upon a slight yie 
the joint. at care 

If this theory be correct, it follows that not ony tor the 
be exercised in obtaining a hard quality of mates mele 
head of iron rails, in order to resist crushing, that oid lami- 
rial must weld perfectly to the plates beneath it to avacient!Y 
nation, but also that it must be strong iron and . ‘ee sail 
worked to develop tensible strength, in order br the rails 
shall not become brittle in using. Curiously enoug "the expe- 
which have proved most liable to fracture within nection 
rience of the writer have been of comparatively een ever 
and generally pear-headed, The most belts e riginally laid 
known were a lot — 72 pounds per yar’ 4 pe ae ferred w 
upon the Portage Railroad of Pennsylvania an r 
a Western line. ich had been taken 

The rerolled rails made from those which ha ever broke, 
up on the 56 miles which have been alluded to py proved 
They had a very great surplus of strength, bu 4 vears, while 
so soft that they were crushed to pieces in Ew 4d Jasted from 
the original stock from which they were made ter case 
10 to 11 years in the same track. In this ae strengtl 
evidently had been worked too much and tens ‘hat the rails 
been developed at the expense of hardness, goth asures of the 
were no longer able to resist the crushing P' 
driving-wheels. 
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